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or platform 
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system platforms with code 
translation 

Users can execute tasks without 
extensive knowledge of the 
operating system(s) 
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The Power 

UNIX on 


of 

WINDOWS! 


NOW ALL YOUR UNIX KNOWLEDGE IS JUST AS USEFUL ON WINDOWS 

...AND SO IS YOUR UNIX CODE! 

Are you a UNIX pro working on Windows®? 

Developing? Deploying? Administering? 


Now on Windows you can: 


• Use a UNIX command-line environment: shells, 
commands, and utilities 

• Run UNIX scripts 

Port business-critical UNIX programs 

Do cross-platform development—write once & 
deploy on both Windows and UNIX 

• Web-enable existing applications 

• Interoperate with UNIX using X, NFS and telnet 

• Integrate mission-critical and workgroup 
applications onto a common desktop 


Choose MKS Toolkit", Toolkit Select, or NUTCRACKER® 
Professional. All these products have been proven to 
cut learning, development and support time—70%, 
80%, even 90%. And there are thousands of customers 
and case studies to prove it. 

TO ORDER YOUR 30-DAY RISK-FREE TRIAL OFFER, 

call 800-637-8034 or 703-803-3343 or 

VISIT US ON THE WEB AT WWW.MKS.COM/INTEROP 
ORDER YOUR FREE PORTING GUIDE TODAY! 


Ifffl m k(s) 
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backup a complex network. It’s designed to work with 
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any combination of platforms, including Windows NT, 

UNIX and NetWare, as well as major databases and 

applications like Oracle, Informix, Microsoft SQL 

Server, Sybase, Lotus Notes, PeopleSoft, and SAP R/3. 

NetBackup also gives you centralized control, 

and with Global Data Manager (GDM) you can centrally 


now. 


in the future 
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.veritas.com today. Because it's hard to 
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HOW FAR OUTSOURCED? 


T he use of the Web browser as a 
universal interface is gaining in 
popularity, particularly as a 
front-end to legacy applications that 
are hosted on large systems in the 
data center. While this trend usually 
makes the lives of users easier, the 
same cannot be said for system ad¬ 
ministrators and IT managers. Where 
many aspects of a business operation 
were once small, discrete operations 
that bore little connection with other 
functions in the organization, this is 
no longer the case. As workflows con¬ 
sisting of myriad small tasks run 
through a company’s intranet and its 
Web servers, the task of managing 
this burden becomes more complex. 
Operational elements that once were 
trivial have become significantly more 
strategic when other workflows de¬ 
pend on them. Business inside the 
company is no longer done by memo 
and manual—now the company in¬ 
tranet has become the foundation of 
all critical paths, if not the path itself. 

Three basic options now face the 
IT manager: maintain and manage all 
the systems in-house, outsource all or 
some portions of their operation to ex¬ 
ternal service providers, or return to 
the era of tin cans and string. As the 
last option lacks both scalability and 
chicness, IT managers and systems 
administrators must choose between 
the former two. 

As control of IT-related operations 
continues to centralize, internally 
managing all aspects of the company 
intranet certainly has appeal. Now 
that all those rogue PCs have been 
corralled by the new data center, it 
seems only natural for IT managers to 
clutch the gate keys tightly. All of the 
mission-critical operations are, after 
all, taking place on mainframes and 


large servers that are managed by 
data-center personnel. Keeping in¬ 
tranet management in-house only ex¬ 
tends the virtual corral out to the 
users’ desktops. 

Simple enough ... if you have the 
staff. If you don’t, there is little choice 
but to consider outsourcing at least 
a portion of the overall intranet- 
management task. How much to out¬ 
source will vary between companies. 
Some choose to outsource only certain 
Web-hosting functions, keeping more- 
critical services closer to home, under 
direct scrutiny. Other organizations 
may opt to outsource all but their 
desktop clients, relying on the ISP’s IT 
staff to keep everything else running 
properly. Most savvy operations fall 
somewhere in between. The intranet- 
management objectives of these mid¬ 
dle-ground companies are met by a 
mix of tightly worded service level 
agreements, and frequent monitoring 
of business processes. 

To some, the concept of out¬ 
sourced intranet management may 
seem strange in a country built on in¬ 
dependence and self-reliance. But 
consider it a matter of hiring a data 
butler. The master of the manor can 
feel well served data-wise, even 
though the butler is out of town. The 
question is, how far out of town? 



Ralph Barker ; Editor in Chief 
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Will that next server 
make your network better? 

Or just bigger? 











The Intel™ Pentium* til Xeon processor. 

Don’t just add a server—add the most manageable, scalable and powerful Intel processor-based 
server. Whan you're preparing your network for the challenge of e-business, there are no quick fixes. You need a 
long-term solution. One that provides more power without creating more complexity—the Intel® Pentium® III Xeon™ 
processor-based server. Performance and scalability combine to help simplify your e-business solution as you grow it. Built-in 
performance headroom means that when demand inevitably goes up, your system won’t go down. Need extra capacity? Simple. 



You can scale from 2-way to 4-way to 8-way as your e-business needs dictate. And as you’re adding capacity, you’re adding simplicity, 
thanks to the processor’s enhanced manageability. New challenges call for new solutions. And bigger isn t always better. Get yo ur 
network locked, loaded and optimized for e-business—with the Intel Pentium III Xeon processor-based server. ^ -» intel.com/IT j 
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ments. The News column is updated 
regularly and indexed by date and prod¬ 
uct category. No matter what you’re 
looking for. News is the place to look. 


ances,” by Kevin Rose and Charles 
Davidson, archives of Jon maddog 
Hall’s “Penguin’s Brew,” and 
Linux-specific product information. 


UEtitDX 

UNIX 100. We’re still counting 
down the Millennium, looking for the 
top 100 UNIX moments of the cen¬ 
tury 7 . Go to http://www.performance- 
computing, com and click on the 
above icon to submit your pick for 
the best (or worst) of UNIX times. 


^ News accrues. Our Recent Re¬ 
leases column is just too small to 
keep you abreast of all the latest 
high-end, data-center product 
announcements. So turn to our 
News section on performance- 
computing.com as your source for 
additional timely product informa¬ 
tion and major industry 7 announce- 


^ Linfo. Check out the latest scoop 
on Linux and open-source variants of 
UNIX at Linux-IT.com. You will find 
articles such as “Embed Together: The 
Case For BSD In Network Appli¬ 
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INTRODUCING RHINO/R. 

A NEW ADDITION 
TO THE 

KINGSTON STORAGE FAMILY. 


Some features are simply inherent, as is the case with the new Kingston® Rhino®JR 
fixed and removable storage enclosures Just like Kingston’s rugged “Rhino” product line, 
RhinoJR products are platform independent and constructed of sturdy metal. Nearly as tough, and of course, 
just as good looking, RhinoJR enclosures support fixed or removable implementations for today’s fastest drives. 



Rhino/r Removable Enclosure 

• Supports AT/IDE or SCSI Wide and Wide Ultra Devices 

• (2) Auto-Sensing Cooling Fans with Audible Alarm 

• 7-Segment SCSI ID and Drive Activity Display 

• Power-On/Fan Failure LED 

• Handle Assisted Carrier Eject and Key Lock 
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• Supports 3.5“ SCSI 1.2,3, Ultra and Ultra2(LVD) Devices 

• Auto-Ranging 40 Watt Power Supply 

• Highly-Rated, Low-Noise 22.1 CFM Cooling Fan 

• Drive Activity and Power-On LEDs 

• Includes All Drive Mounting Hardware 


Call Kingston today at (800) 435-3973 to find out how you can adopt your very own RhinoJR. 
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Outsourcing to a non- 
American company or hiring a 
newly arrived programmer to the 
United States is a cheap way to 
get good labor. 


— Chester Martel 


H1B Re-visa-ted 

I am amazed that you provided a 
full page to Daniel Brockman’s diatribe 
[Letters, August 1999, p. 9] of how im¬ 
migration laws “institutionalize discrim¬ 
ination’ and “deny the human rights of 
liberty.” Mr. Brockman represents him¬ 
self as “President [of] Pacific Series 
Company” but fails to mention that he 
is the only employee of that company. 
Visit his “corporate Web site” at http:// 
home.earthlink.net/ ~ brockman/. 

How is a nation putting limits on 
immigration any more of a human- 
rights violation than a corporation re¬ 
stricting the number of employees it 
hires? Are Sun and Microsoft guilty of 
human-rights violations for not hiring 
every qualified applicant? 

According to the Department of 
Commerce, the United States will re¬ 
quire at least 1.3 million new informa¬ 
tion-technology workers over the next 
decade ( http://www. ta.doc.gov/prel/ 
pr06221998.htm). Raising the H1B visa 
limit to 200,000 per year, as proposed, 
would add two million foreign work¬ 
ers. Clearly, Americans would be 
crowded out of the job market. Current 
laws allow corporations to fill positions 
by dialing “1-800-1NDIA” without first 
recruiting U.S. workers. They can 
legally lay off U.S. workers while hir¬ 
ing and retaining “temporary” foreign 
employees in the same positions. 

Brockman accuses American pro¬ 
grammers of hypocrisy for condoning 
discrimination based on geographic 


origin.” What a hoot. Perhaps Brock¬ 
man can provide us with the list of 
U.S. corporations that pay the same 
wage to their programmers, regardless 
of whether they reside in San Jose or 
Bangalore. 

KIM BERRY 
CITRUS HEIGHTS, CA 

I basically agree with Daniel 
Brockman s letter with one exception. 
He stated, “If software made by non- 
Americans reduces the cost of soft¬ 
ware, then the things produced by 
software will have lower cost.” 
Balderdash, the American entrepre¬ 
neur wants low cost and high profit. 
Outsourcing to a non-American com¬ 
pany or hiring a newly arrived pro¬ 
grammer to the United States is a 
cheap way to get good labor. Unlike 
Americans, they are willing to work 
long hours for peanuts, while their 
bosses become millionaires. Some 
American-based companies form divi¬ 
sions in foreign countries so they 
don’t have to pay to bring the re¬ 
sources to the United States. The code 
is developed for nothing and then the 
software vendor has the mitigating 
gall to charge users based on an accel¬ 
erated fee structure depending on the 
size of their computers. 

CHESTER MARTEL 

Our county recently increased the 
quota of immigrants we now allow to 
enter and work here. But that new 



law is the thing that is discrimina¬ 
tory! This law allows hundreds of 
thousands more people into our 
country than before, the only hitch is 
that they must be technological 
workers. Non-technological people 
from foreign countries are being 
treated like criminals; as if they are 
not worthy of entry into our country. 
The law also promotes the brain- 
drain ot foreign countries and erodes 
those countries’ economies. 

The real reason Congress is allow¬ 
ing more immigrant programmers in 
is to drive down the wages of Ameri¬ 
can programmers. I don’t believe 
these efforts will affect my income at 
all. Experience and excellent commu¬ 
nication skills are necessary to create 
useful programs and interfaces. 

Net effect: 0; moot point. Some 
employers will pay less and get less. 
Better companies will pay more and 
get more, just like before. 

CHRISTOPHER J. INGRAM 
SENIOR PROGRAMMER 
BRANDT INFO. SYSTEMS INC. 

TALLAHASSEE, FL 

Daniel Brockman makes some in¬ 
teresting points in his diatribe against 
immigration limits, but his conclu¬ 
sions would only be valid if the “Tri¬ 
lateral Commission” imposed a “New 
World Order” successfully. 
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LETTERS 


Brockman is correct that companies 
should not be allowed to discriminate 
based on national origin—I believe we 
already have at least a few laws to that 
effect. But this should not be accom¬ 
plished by other forms of discrimina¬ 
tion (for example, against older, more 
experienced Americans who demand 
reasonable pay for their work). 

A lack of foreign programmers has 
not kept the cost of software high, as 
Brockman implies. With the exception 
of a certain popular operating system, 

I can think of no individual program 
(or suite of programs) 1 use that has 
not come down in price over the past 
ten years. 

There is a difference between the 
programmer who moves from New 
York to Santa Clara, and the one who 
comes from China: the cost to our gov¬ 
ernment, a burden that must be borne 
by the entire citizenry. Odds are, the 
programmer from China will create an 
unemployed American, not another job. 

As for restrictions between bor¬ 
ders, states have no power to restrict 
interstate trade, but that hasn’t 
stopped most of them from trying. 
Every nation restricts trade to some 
extent; the United States already has 
the most liberal import laws in the 
world. We allow almost anyone to 
compete here, whereas we face sub¬ 
stantial restrictions elsewhere. This is 
not going to change anytime soon, 
and Brockman better get used to that. 

I understand why companies want 
to hire foreign workers—more often 
than not, they have greater skills at an 
earlier age than Americans. Our society 
has become complacent, if not lazy, 
and our education system is a joke. Per¬ 
haps instead of attacking the immigra¬ 
tion system, Brockman should take on 
our failing education system. That 
would be an argument I could support. 

JEFFREY L. FISH BEIN 

RIVERWEB INTERNET COMMERCE 
SELINSGROVE, PA 

Mr. Brockman’s response to the 
article [Offshore Programmers: The 
Wave Of The Future?, May 1999, 
p. 14] is an interesting obfuscation of 
the real issue. As sentimentally reward¬ 


ing as it may seem, appealing to the 
patriotism of American programmers 
will not change the basic facts—the 
software labor market is a market and, 
as such, is responsive to market forces. 

He mentions greed and coercion 
but incorrectly fails to associate these 
actions with the corporate mindset. It 
was the “genius” of corporate wis¬ 
dom, in its never-ending chase of 
profit, that broke the social contract 
with American labor during the 1980s. 
Be careful what you wish for. You may 
just get it—a temporary work force. 

No employee that lived and tried to 
work through corporate downsizings, 
“rightsizings,” and other labor blood 
baths will ever again subordinate their 
future to the mercurial temperament of 
corporate America. When executive 
salaries go to six and seven figures, and 
demographics show an ever-tightening 
labor supply, a reasonable person will 
take whatever advantage they can of 
the situation. That includes lobbying 
elected officials for competitive advan¬ 
tage in the labor market. Surely corpo¬ 
rations do the same? 

If it is a stable and loyal pool of la¬ 
bor that Mr. Brockman desires, then 
try earning your programmers’ trust 
and respect. If you would rather have 
disposable employees, then don’t ex¬ 
pect any American to sit idly by while 
you import bodies to replace them in 
a country they helped build. 

CLIFF WHEATLEY 
PHILADELPHIA, PA 

In Daniel Brockman’s letter he 
suggests the primary reason to allow 
foreign programmers access to our 
markets is that of plain, old-fashioned 
democracy. It is interesting to note 
that Mr. Brockman chose to defend 
those countries that are accused of 
discrimination of the worst form. How 
many American programmers are al¬ 
lowed this type of entry into India or 
China? What about businesses? What 
do these countries do to safeguard in¬ 
tellectual property rights, international 
copyrights, and patent infringements? 

If foreign programmers come to 
funnel jobs away from qualified appli¬ 
cants merely because they themselves 


cost less; if they are here only to cap¬ 
ture the intangible intellectual prop¬ 
erty of their employer and take it with 
them when they leave, if they are here 
to take advantage of a free society, 
then let’s limit our exposure to them. 

I agree that arbitrarily restricted 
markets make no sense at all. What 
kind of sense does it make when one 
side is open and the other closed? Lib¬ 
erty should be a two-edged sword, 
cutting both sides equally. 

STEPHEN J. GUTHRIE 
REGIONAL SALES MANAGER 
MANTISSA CORP. 

BIRMINGHAM, AL 

Correction 

The cover of the September issue 
incorrectly included a pointer to the 
“Gnome G nuggets” article. The article 
is the Cross Thoughts column on p. 

57 of the October issue. 

My response to Cameron Laird’s 
letter [Letters, September 1999, p. 9] 
attempted to combine too many ele¬ 
ments of cache levels into too small a 
space, and completely confused the 
issue as a result. I thank those who- 
sent e-mail advising of this error, and 
I apologize for the confusion. 

The point that I was attempting to 
make was that while most OSs do a 
reasonable job of keeping active data 
in memory, circumstance and configu¬ 
ration can result in the data being 
moved to disk. In such cases where 
disk access is required to retrieve the 
data, the no-latency characteristic of 
SSD can be a significant win. 

—Ralph Barker 


Send your letters to: 

• Performance Computing, 411 Borel 
Ave., Suite 100, San Mateo, CA 
94402 or by e-mail to rbarker@ 
mfi.com. 

• All letters become the property of 
Performance Computing, are assumed 
intended for publication, and may be 
so used. Letters may be edited for 
clarity or space. Please include your 
contact information. 
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Everything You Need 

id Choose The Best 

Storage Solution. 


ven though we’re #1 in storage man- 
agement and have received virtually 
every industry award in the category, 
we’re not about to start resting on 
our laurels. 

To the contrary, we're investing more 
money in R&D than ever before, and it shows. 

With a broad range of exciting new 
features and benefits, ARCserveWT remains 
today’s most advanced storage manage¬ 
ment solution, and now it’s available in 
three editions to address the specific needs 
of your organization. 

ARCserve/T Workgroup Edition protects 
your Windows NT LAN. With comprehensive 
backup for both server and attached clients, 
online backup of business applications and 
fast remote disaster recovery, this solution 
has everything a small environment needs. 
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Associates 

Software superior by design. 


5 199S ' 1099 Computer Associates International, Inc,, Islands NY 11788-7000 AJl 
Dy platform and edition, arc nay require additional options, 



Features 


Built-inJJnicenter TNG* * Framework™ Management 
Java-Based RemoteManagement 
Free Small Tape and Optical Library Support 
Flexible Directory LevelJJpen Fite Backup 
Unattended Remote Disaster Recovery 

DynamicTape Drive and Library Re-Configuration 


Computer Associates Legato Seagate Backup 

ARCserve/TY6.61* NetWorkervs.i Execy7.2 
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High-Speed image Backup 
Free RAID Fault Tolerance 


Shared Tape Library Support (ACSLS) 

Fibre Channel SAN Solution 
for Windows NT and NetWare 
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Unicenter TNG® Integration 



AS/400 Client Agent _ 

Complete MVS, 0S/390 Storage Solution 

Messaging System Protection 

■ Microsoft Exchange 

■ Lotus Notes 
’ GroupWise 


ARCserve/T Advanced Edition is 

a scalable solution that offers central¬ 
ized management for medium to 
large environments that require 
multiple platforms and advanced 
technology support, 

ARCserve/T Enterprise Edition 
provides comprehensive support for large- 
scale, more complex and demanding 
enterprise environments, With cross-platform 
administration, exceptional performance, 
and unmatched reliability, ARCserve/T 
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Enterprise Edition protects and manages 
your data from desktop to data center. 
But don't let all of the power 
and advanced functionality fool you. 
ARCserve/r is still as friendly and 
easy to use as ever. Just what you 
would expect from the industry leader in 
systems, network and storage management. 
To receive your FREE Trial Copy, visit 
www.cai.com/ads/arcserveit or call 
1-877-2 GO FOR IT, Also available through 
CA’s Open License Program' 




ARCserve/T 


TM 


produci names referenced herein are Trademarks of their respective companies. Informafon based 
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0 Buy an SGI 1400L server 
running SGI Linux." 


0 Cut out stencil. 

0 Spray paint 
everywhere. 


0 Run fast. 



www.sgi.com/go/Unux 1 * 888 • 888*2772 


The SGI 1400L Server 
Powered by SGI Linux. 



pentium® --B 


The Pentium' IllXeon" processor is specificaliy 
designed to enable server reliability. 



E | W Silicon Graphics Inc All nohts reserved Silicon Graphics is a registered trademark, and SGI. the SGI logo. The solution is in sight are trademarks of Silicon Graphics. Inc. Linux is a trademark of Linus Torvalds. 
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Stan Kelly-Bootle 



E very little once in a while one or more of my three 
original Muses stops making house calls. On a bad day 
I can spend hours debating whether the phrase “one or 
more of” requires a singular or plural verb form . 1 What 
would Fowler, Safire, Strunk, und Strank say? A blessed 


distraction ensues while I search the 
shelves and notice that iny 40 Anchor 
Bible volumes are out of sequence. 
Lord, how could this be? And what is 
the Bourne Conspiracy novel doing in 
the UNIX section? Tom and Sam 
Becketft] were both right: Les choses 
sont contre nous\ They, them, some- 
ones, somethings are conspiring away 
out there, stemming my natural badi¬ 
nage [You could have fooled me—Ed.]. 
I’m no more paranoid than your aver¬ 
age Secretary of State Nobel Peace 
Prize laureate. Yet, “I wonder who’s 
Kissinger now?” 2 

I sing for Aoede, meditate on 
Melete, and try to recall Mneme, but, 
damn their beautiful hides, they are 
busy elsewhere helping columnists 
other than mot Why can’t a Muse be 
more like a man! The old cine-image 
of typewriter-blockage shows screwed- 
up balls of rejected pages piling up in 
the trash can, ashtrays overflowing, 
and the defenestration of empty bour¬ 
bon bottles. Bretecher’s cartoons re¬ 
veal the hung-up “authoress” washing 
dishes and rearranging the furniture, 
anything to avoid the daunting blank 
sheet. Of course, Joyce, Hemingway, 
Fitzgerald, Lowry, Breton, and that 
boozy lot, rarely faced the editorial 
challenge of “10,000 exciting, timely 


words on Java servlets by 6:00 a.m. 
next Sunday.” And under the current 
text-generating regimen (the discon¬ 
tent of rich content), the screwed-up 
pages have physically disappeared 
only to survive fitfully and taunt fu¬ 
ture on-Web scholars as revs, baks, 
and diffs. 


MAIL SAVE _ 

My own writer-blockage is file- 
in-cheek: the Muses may desert me, 
but they continue to inspire my corre¬ 
spondents and fans. First, on the very 
reliability of Internettdyage, Bertrand 
(Eiffel Rules OK) Meyer reports dis¬ 
turbing errors in the published texts of 
several English and Russian classics, 
clearly due to scanning errors and lazy 
editing, and their subsequent persis- 
tentization [horror-sic] on the Web. 
Meyer ran various AltaVista searches 
for those familiar “irresistible/able,” 
“computable/ible” and “supersede/ 
cede” spelling challenges, to find an 
alarmingly high percentage of mis¬ 
takes. For example, the “correct” su¬ 
persede yielded 30,000 examplars 
compared with 5,500 occurrences of 
the dubious supercede. He was careful 
to exclude references to the commer¬ 



cial product 
called Super- 
Cede, yet one 


wonders if that 

corporate name-caller was aware of 
the Latin cedere and sedere roots? Note 
also that bland string searches would 
also register my columns (including 
this one), warning that supercede is 
etymologically suspect. Ensuing mail 
discussed the fact that if a spelling 
solecism exceeded, say, 20 percent of 
normal usage, both forms would find 
their way into a Webster or two. 


(Webster III, 1987, already says “su¬ 
percede—see supersede”) Then there’s 
the Ridgeon’s horticultural firm selling 
SuperSeeds, but I digress. 

There’s a welcome ponticulus here 
to the e-mail generated by my casual 
August-issue query: “Pete Becker and 
I are seeking a pithy Latin maxim that 
may predate the computer-linguistic 
'When the reason for a rule goes 
away the rule goes away.’” Rick heir’s 
.sig offered the cynical "If a thing is 
done wrong often enough, it becomes 
right.” More germane was Rick 
Schnarr’s response from the lofty 
depths of the National Archives of 
Canada: “This appears to have been 
taken into French law, although I 
couldn’t find a citation pointing to 
Roman law. See http://www.msh- 


paris.fr/red % 26s/cornmunic/adages 
.htm, whence Cessante causa cessat 
effectus. Plus de cause, plus d’effet. 
Argument logique: Cause generatrice, 
Effet—cessation. Another version is 
Cessant causa, tollitur effectus. Later, 
Rick came up with Cessante statu 
primitivo, cessat derivativus— wonder¬ 
fully relevant to current object- 
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DEVIL'S ADVOCATE 


L 


oriented challenges: during garbage 
collection, we may inadvertently de¬ 
stroy “base” objects and leave dan¬ 
gling references thereto from 
“derived” objects. Or, maybe, vice- 
versa? No limit to that ancient classi¬ 
cal wisdom. Rick quotes Frustra 
[vanaj est potentia quae nunquam 
venit in actum as proof that the Ro¬ 
mans were familiar with the problem 
of “provably unreachable” code. 


BRIEF WIT 

A welcome respite from those 
multi-page, bandwidth-depleting, 
multi-cc: “jokes”: the simple one-line 
sign-offs, whether new or borrowed 
from faded T-shirts: 

“Nuthin’s certain, that’s for sure!” 

—Bob Williams , RLW Consulting 


“My favorite ‘e-’ word these days 
is ‘e-nough.’” 

—Richard R. Kramer, Bel Air, MD 

"No electrons were harmed in the 
making of this e-mail message.” 

—Jeff Colwell 

And my current favorites from A. 
Non, the divinely dangerous: “It is 
now safe to switch off your com¬ 
puter,” "If we shouldn’t eat animals, 
why are they made of meat?” and 
“Bad file or command name. Nice 
typing though.” 

And the many unintended giggles: 
“Among the Dead Sea scrolls are 
many secatarian documents.” 

—discussion on KFAX radio, 1100- 
AM, January 14, 1998 

“This saves everyone money by 


eleviating the traffic on the local Web 
site.” 

—a Cloudscape Inc. press release 

“the first security middleware 
providing digital messages with 
the security associated with paper 
transactions.” 

—an E-Lock Technologies press 
release 

One immediately thinks of the 
Letters of the Zion Elders, Hitler’s 
diaries, and CyberGold’s patent 
application. 

“INCREASE YOUR WEB SITE’S 
SEARCH ENGINE RANKING. BE 
FOUND.” 

—From kgl204truck@skills.co.jp 

Presumably, add Java-Sex-Teen-Gun- 
Blood-Java to your meta-thingy? 



* Original S 
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■ Multi-processing capability 

■ Up to 400MHz/4MB cache CPU 

■ 600 watt power supply 


■ Up to 2GB of memory 

■ Up to 18GB Hard Drive space 

■ Three cooling fans and more 


*** 




Rave Computer Association, Inc. | 

Call Rave today at 1-800-066-7283 or ' 

visit our web site at www.rave.net 

.>- i msm i 


Raves' total company commitment is to provide quality products and exceptional service 


Select No. 39 at www.pertormancecomputins.com/fyi/ 


REFERENCES 


1, Speaking of which, even the latest, great¬ 
est surviving MS-DOS (of uncertain ver¬ 
sion) running in or under (possibly over) 
the latest, greatest Windows OS (as in the 
clothing trade abbreviation for "over¬ 
sized") still displays curious number- 
hedging messages such as "1 file(s) 
copied." 

2. USF Prof. Andrew Goodwin reminded me 
last Saturday during the 7:00 a.m. live- 
satellited Chelsea 4, Sunderland 0 soccer 
match that Kissinger stormed out of a 1973 
BBC interview when the interviewer was 
gross enough to ask "Do you feel any 
shame in accepting the Nobel Peace 
prize ... ?" History being what it is/was, 
this anecdote will no doubt be endlessly 
refried like Mexican beans: some will pre¬ 
fer to recall Kissinger overturning cameras 
and "purrin' a fluke's gob" on the entire 
BBC studio crew and audience. I should 
mention that many ex-pat-Brit soccer fans 
co-mingle at San Francisco's "Mad Dog In 
The Fog" pub on Haight at Steiner, former 
1960s focus of the flowery peaceniks. 
While the U.K. yobboes are storming the 
terraces, we exchange polite polemics: "I 
say, the referee seems unduly tolerant to 
Beckham's consistently mistimed tackles." 
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Experience that 


“kid 


in 


a candy store” feeling. 





When you see everything that the amazing integrix tine of servers has to 
offer, you may find yourself a little awe-struck, too. Prom web servers, to 

11 r- ii 

databases to firewalls, we have servers that can solve application problems 

no matter what kmd of networking business you*re in. And when you 

* 


.... , . ' , , 
consider their compact design, UltraSPARC® processing power and density, 

. . . _ .... 


-r" T 


our servers are the cost effective solution MIS managers are looking for. 
Theyre even built for NEBS compliance. And, as always, Integrix engineers 
will work directly with you to help achieve your network goats. Call us at 


• • -,- : 


m 


800-300-8288. Or visit www.integrix.com to find out what a sweet deal 

. 


Integrix servers can be. 
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GO GLOBAL 



BRIDGE YOVR APPLICATIONS TO THE 


INTERNET 

INSTANTLY* 

Any application. From anywhere. To anywhere. Over the Internet. 
Without software rewrites. No matter what hardware’s on the desktop. 

With GraphOn. It’s as simple as opening the package. Simple. 

Simple for CIOs. Simple for ISVs. Simple for ASPs. Are you seeing a pattern here? 

Did you notice that we said any application? 

UNIX, Linux, NT All simple. And completely interactive. In real time. 

And all applications work the way you expect them to. 

To experience simple web-enabling, server-based computing, 
check out our website for a free demo. We'll show you the Power of Simple" 

Did you notice that we said free demo? Log on now. 



GraphOn 


«• global with web-enabling solutions that work. 
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Tom Yager 



os 

PARADISE? 

BeOS 4.5 con¬ 
tains many ele¬ 
ments of an “ideal 
operating sys- 



tor a desktop. In a server vs. server 
drag race with Windows NT or 
Linux, BeOS would stall before the 
start. This fact, I believe, makes it 
hard for people to take BeOS seri¬ 
ously as a commercial contender. 

True, we need Web, FTP, and 
file/print servers, but wouldn’t a 
high-octane desktop be nice, too? 
While you consider your answer, 
mull over these stats: In my lab, 
BeOS 4.5 installed in seven minutes. 
It occupies about 150MB of disk 
space, including a full set of C/C+ + 
development tools and UNIX com¬ 
mands. After the first boot, BeOS 
sprints from the boot menu to full 
GUI in 20 seconds, with no interven¬ 
ing text console, DOS, or UNIX un¬ 
derlayer. You boot straight to the 
BeOS graphical shell. 

The BeOS microkernel is not, as 
many believe, derived from Carne- 
gie-Mellon’s Mach (as NeXTStep’s 
is). Instead, BeOS’s kernel was writ¬ 
ten from scratch, with inspiration 
drawn Irom the Xinu lightweight 
UNIX-like OS. The kernel supports 
up to eight CPUs and runs on Intel 
and PowerPC processors. If you 
wrote off BeOS as an alternative OS 


radar screen. This time I took a 
closer look, and was pleased and 
surprised by what I found, There are 
things I would change about it, but 
BeOS could be an alternative to 
Linux for those who are looking for 
the right mix of fast, cheap, easy, 
and reliable. 

BeOS has been around long 
enough to be up to version 4.5 and 
it turns out to be pretty cool. I’ve 
seen many sound-bite summaries of 
BeOS that call it “Linux meets Mac- 
OS." Frankly, that spin doesn’t grab 
my interest. BeOS had the misfor¬ 
tune of starting its climb at the same 
time Linux did, and the Linux 
people climbed a lot faster. The 
technical media lapped up the high- 
volume rhetoric from the Linux 
camp, which in¬ 
sists there is only 
one hip, alterna¬ 
tive OS. 


tern.” It bridges several OS disci¬ 
plines and has something to offer 
students, application developers, 
media (audio, video, graphics, and 
animation) producers, embedded- 
systems makers, and vertical-market 
software vendors. When you con¬ 
sider what each of these camps re¬ 
quires of an OS, you realize that no 
OS, not even the mighty Linux, has 
what it takes to serve all of their 
needs. 

The world loves a good sound 
bite, so 111 spin a better one for 
BeOS: BeOS is a server-class desktop 
OS that isn’t a server. It supports 
one user at a time (although other 
users may Telnet or FTP in). Its 
Web, FTP, and Telnet servers are 
anemic at best, which is appropriate 


I ’ve been covering the OS beat for about 15 years now, 
and in that time, 1 can recall seeing only three or four 
genuine innovations. It’s been a while since something 
really spun my socks. BeOS, which I wrote off for years 
as a MacOS clone for PCs, recently crept back onto my 
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for Macintosh systems, you’re in for 
a surprise. Apple has shut down its 
clone program and no longer re¬ 
leases the technical details of its sys¬ 
tems. Because of Apple’s return to 
proprietary platforms, BeOS cannot 
be adapted to G3 Power Macs. Be 
Inc. also no longer manufactures its 
BeBox system. Apple now has the 
only PowerPC system in the retail 
market. I expect the Intel platform 
will rapidly become BeOS’s primary 
architecture. That’s Apple’s loss— 
BeOS does wonders for Intel-based 
desktop PCs. 

The BeOS kernel has a scheduling 
latency of a mere 250ms. This makes 
it suitable for many real-time applica¬ 
tions, and it improves responsiveness 
across the board. The rapid-cycling 
kernel, along with the applications 
and libraries that live above the ker¬ 
nel, are fully multithreaded. Each ker¬ 
nel thread will hop between CPUs in a 
multiprocessor system to balance load 
and keep time-sensitive tasks on 
track. 

When you drive BeOS around, you 
can feel how well-tuned it is. It never 
seems to be working very hard. The 
user interface remains responsive un¬ 
til you push your system to its ab¬ 
solute limits. 


READ THE FILE, WRITE 
THE FILE, BE THE FILE 

When I approach an unfamiliar 
OS, I’m keen to know how it per¬ 
forms. Integer and floating-point 
benchmarks rarely turn up surprises 
unless the OS is an absolute pooch. 
These measure the speed of the 
hardware, not the OS. 1 find measur¬ 
ing an OS’s disk I/O performance 
more telling. With a simple disk 
benchmark, I can open a window 
into the minds of the platform’s 
designers. Windows 95/98, for in¬ 
stance, positively stink at disk I/O 
because performance wasn’t a prior¬ 
ity. Speed was sacrificed for broad 
compatibility and ease of use. Win¬ 
dows NT is about twice as fast as 
the lesser Windows, and Linux usu- 
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ally manages to move a bit faster 
than NT (depending on the disk 
controller). 

Serendipity: I just booted my 
lab’s Red Hat 6.0 Linux system to 
grab some fresh disk benchmark 
numbers. It took almost three min¬ 
utes to fsck the server’s 9GB Wide 
Ultra SCSI Seagate Barracuda drive. 
That is a fitting segue into a discus¬ 
sion of BeOS’s file system. BeOS 
uses a proprietary, 64-bit, journaling 
file system. That it is proprietary 
shouldn’t worry you too much, since 
BeOS will mount FAT and Mac HFS 
volumes for those times when com¬ 
patibility matters. I mounted DOS 
FAT floppies, Zip, and Jaz disks 
without trouble. 64-bit storage ad¬ 
dressing gives BeOS the ability to 
manage mind-boggling quantities of 
storage (millions of gigabytes). The 
journaling aspect of the BeOS file 
system provides instant recovery fol¬ 
lowing a sudden failure. It takes no 
longer to boot BeOS after a dirty 
shutdown than after a clean one. 

My impromptu BeOS disk I/O 
tests turned in the best numbers I’ve 
ever seen from my lab’s desktop test 
machine. Using a Maxtor Ultra-ATA/ 
33 drive, BeOS turned in a stable 
read speed of 13.7MB/sec. That is 
blazing, but not nearly as surprising 
as BeOS’s write performance—which 
was exactly the same. I’m accus¬ 
tomed to seeing a 25-50 percent dif¬ 
ference between read and write 
speeds. Writes are slower because 
the OS must locate free space and 
update file system structures as it 
writes the data. That is why you 
hear drives chatter even when you’re 
writing a big sequential file to a 
clean drive. The heads keep seeking 
to the superblock (for UNIX deriva¬ 
tives) or the OS’s version of the file 
allocation table. In contrast, the 
BeOS write was practically silent. 

The disk activity light was on, but 
except for occasional second-long 
bursts while the OS did something 
else, it made no sound. I should also 
mention that while the benchmark 
was running, CPU load rarely 
climbed above three percent. Other 

1999 


applications were completely unaf¬ 
fected. My (rather unscientific) tests 
suggested that BeOS distributes its 
CPU and I/O loads well. 


WRITING FOR BEOS 

With the release of v. 4.5, Be Inc. 
turned away from the general desk¬ 
top market (a wise decision; let Mi¬ 
crosoft and Apple duke that out) 
and chose to beef up BeOS's digital- 
media capabilities. The visible result 
is an excellent set of software de¬ 
coders for most popular formats of 
image, audio, and full-motion video 
files. 

If you’re a C + + developer, BeOS 
will feel like heaven. Be licensed a 
professional C/C + + integrated de¬ 
velopment environment (IDE) from 
Metrowerks Corp., makers of the 
CodeWarrior multiplatform C/C + + 
development system. You can buy 
CodeWarrior for Linux, Mac, and 
Windows and other platforms (even 
game consoles), but with BeOS, it’s 
already in the box. CodeWarrior’s 
editor performs syntax highlighting, 
brace, bracket, and parenthesis 
matching and lets you arbitrarily re¬ 
assign keys to functions. Double¬ 
click on a compile error and jump 
right to the offending code line in 
the editor. Run your application with 
debugging enabled, and a graphical 
debugger appears. If you need to 
look up something, the BelDE, as it’s 
called, will link you to the online 
documentation. 

Be deserves praise for its choice, 
CodeWarrior is second only to 
Visual C++ as my preferred devel¬ 
opment environment, but Be’s woo¬ 
ing of developers goes deeper than 
that. If you want to port code from 
UNIX or Linux, you’ll be aided by 
the POS1X libraries and headers that 
ship with BeOS. The online docu¬ 
mentation is vague on where the 
POSIX header files live, but once I 
found them I was able to port sev¬ 
eral UNIX test programs (including 
my disk I/O benchmark) with only a 
recompile. 
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When it absolutely 
positively has to 
stay up all the time 


Non-Stop Computing 


360 MHz UltraSPARC 
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Introducing the Resilient® Ultra fault tolerant server 
It delivers when any downtime or data loss is too much. 


Available in 
Rack Mount 


W e created the Resilient® Ultra fault tolerant 
server specifically for your mission critical 
network computing applications: firewalls, web, 
DNS, NIS+, license server, telecom, databases — any 
job where even a little downtime is too much. 

Unlike software-based “high availability” 
schemes, our triple redundant architecture keeps 
applications running non-stop even if a logic board 
fails. Which means you won t experience unrecover¬ 
able data loss, service interruptions, high adminis¬ 
tration costs, reconfiguration delays — or constant 
worrying about your critical applications. 


Resilience fault tolerant servers are based on 
industry-standard Sun UltraSPARC technology and 
the Solaris OS, so they integrate seamlessly with your 
existing network and applications. Their hot- 
pluggable modular construction offers exceptional 
ease of maintenance - you can even replace any failed 
component in under 60 seconds. 

So now you can enjoy non-stop availability and 
the performance of an UltraSPARC server — at a 
surprisingly low cost. For an informative white 
paper with more information about the new’ 
Resilient Ultra, simply call us at (800) 977-9008 
or visit www.resilience.com. 
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In addition to the POSIX layer, 

BeOS offers its own interface to sys¬ 
tem services, but with a twist: most 
functions are exposed as C + + 
classes. To read and write files, you 
can use the POSIX-standard open(), 
closet), read(), and write(). If 
you opt for BeOS’s object-oriented 
approach, you create a BFile object 
and manipulate the file's contents 
through method calls. When you de¬ 
stroy the object, the file is closed. 

Most system facilities, including 
BeOS’s implementation of the 
OpenGL 3-D graphics library, are sim¬ 
ilarly object-wrapped. You’re never 
prevented from using UNIX-style C 
APIs where they exist. After some 
time spent with the object-oriented 
approach, you’ll be sold. 

The BeOS user interface is what it 
is. It is neither revolutionary nor ar¬ 
chaic. It mostly subscribes to the 
Mac’s single-button mouse model, so 
Windows and X Window users’ habit 
of right-clicking to pull up option 
menus will get them nowhere. The 
keyboard shortcuts are lifted straight 
from the Macintosh, with the PC’s Alt 
key playing the role the Option key 
plays on a Mac. 

BeOS’s graphical interface han¬ 
dles text extremely well. It uses 
TrueType fonts, which are widely 
available. On a display with suffi¬ 
cient color depth, all text is auto¬ 
matically antialiased. Curved and 
angled lines are smoothed by inter¬ 
spersed pixels of intermediate 
(between the background and fore¬ 
ground colors) color. Linux and X 
Window users are tired of hearing 
this rant, but it’s true: jagged-edged 
text looks cheap and unsophisti¬ 
cated. Ever since the Plus pack for 
Windows 95 added antialiasing to 
Windows, users have enjoyed 
cleaner, more readable text in their 
desktop applications, Web pages, 
and presentations. Every BeOS ap¬ 
plication inherits this feature, which 
should be standard on all graphical 
interfaces. 

Console hounds won’t be disap¬ 
pointed either. When you pop up a 
terminal window, the prompt you 


see comes from the popular Bash 
(Bourne-again) shell. Bash is 
flanked by a full set of GNU com¬ 
mands and utilities. BeOS is not 
UNIX or a UNIX-derivative, but its 
POSIX support is quite complete and 
smoothly integrated with the rest of 
the system. 


WHAT IS IT GOOD FOR? 

BeOS’s size, speed, and devel¬ 
oper-friendly features make you 
want to write code for it. But is there 
any use for BeOS in commercial pro¬ 
jects? I believe there is. There are 
plenty of shops that create custom 
software, and control the applica¬ 
tions’ deployment platforms. These 
are the developers who are using 
“specialty” OSs like OS/2 and QNX 
to develop embedded and vertical- 
market applications. Should they 
switch? 

With a retail price of $99, which 
Be has trimmed to $69 for a limited 
time, BeOS is less costly than most 
specialty OSs. The development 
tools and object-oriented hooks 
make development fun and produc¬ 
tive. Following deployment, BeOS 
takes care of itself; there is no ad¬ 
ministration to speak of. Its rapid 
boot time and journaling file system 
make BeOS a good fit for single¬ 
purpose applications like point-of- 
sale. While it is not marketed as a 
real-time system, BeOS’s fast task 
switching and active CPU load bal¬ 
ancing make it worth considering for 
timing-critical applications like in¬ 
dustrial process control, high-speed 
data collection, and medical devices. 

The strong digital-media play¬ 
back support, high-quality text ren¬ 
dering, and simple user interface 
make BeOS a candidate for running 
self-contained kiosks. For that mat¬ 
ter, I would favor using BeOS as a 
front-end for any commercial appli¬ 
cation hosted by a UNIX, Linux, or 
BSD server. Application vendors 
shouldn’t make users deal with X 
Window interfaces when better al¬ 
ternatives exist. 


BEWARTS 

It’s obvious I’m enamored with 
BeOS, but it isn’t without shortcom¬ 
ings. The commands and utilities 
don’t include familiar TCP/IP net¬ 
work tools like route and ifconfig, 
but you do get ping and netstat. Its 
Macintosh networking is seamless 
and thorough, but the early cut of 
Windows networking is unstable. A 
freeware NFS client is available. 

There is no NFS server for Intel- 
based systems and the SCSI tape 
backup is supplied by a freeware dri¬ 
ver and utilities. 

Commercial application support 
is scant, explaining Be’s move away 
from the general-purpose desktop 
market. The digital-media niche is 
ripe for innovation, but Be will 
have to fight against many well- 
established players in a market that 
routinely makes mincemeat of new¬ 
comers. With its fast I/O, responsive 
user interface, and object-oriented 
media file support, it has what it 
takes to succeed. The risk is that 
digital-media hardware vendors, still 
in the midst of a costly migration 
from Macs to Windows NT PCs, may 
not want to risk resources on a 
lesser-known platform. 

BeOS has its following, but its 
followers are nowhere near as rabid 
and religious as devotees of Linux 
and the Macintosh. Hardcore Mac 
users are insulted by the upstart Be, 
founded by a former member of Ap¬ 
ple’s inner circle. The Linux camp 
derides BeOS for not being open 
source. True, the OS’s source code is 
not downloadable via FTP, and nei¬ 
ther is the OS. The same is true of 
Oracle 8, DB2, StarOffice, Word¬ 
Perfect, and all the other commer¬ 
cial applications Linux fans invoke 
as proof of Linux’s success. There 
are users for whom open source 
matters, and others who just want 
the right tool for the job. Most users 
of networks on which I consult have 
no desire to crack open the source 
code for Word or Windows. Be 
shouldn’t be lynched for protecting 
its trade secrets. 
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INTEGRATION 


I he range ol supported hardware 
is narrow, which is another point in 
favor of BeOS’s use in embedded 
and controlled vertical applications. 
This is not an OS you buy for a 
computer you already have. You 
might have lucked out and be using 
one of the five supported network 
cards, plus one of the nine sup¬ 
ported graphics cards, but it's un¬ 
likely. It is more realistic to build a 
system based on BeOS's compatibil¬ 
ity list. For embedded or pure front- 
end applications, get an ATX or 
micro-ATX Celeron motherboard, a 
CPU chip, a cabinet, a cheap ATI or 
S3 graphics card, an NE2000-based 
or Intel EtherExpress network card, 
32MB of PC-100 RAM and a 2GB Ul¬ 
tra-ATA drive. A number of smaller 
companies sell preconfigured sys¬ 
tems in this configuration or close to 
it. 

Other reviewers and analysts 
have slammed BeOS for what it’s 
not, invariably comparing it to 
Linux. In performing your own 
analysis, don’t let yourself forget 
that BeOS is not a server OS. It is a 
fast and stable client with a great 
head for graphics and digital media. 

It speaks the language of C + + 
coders. There is one company- 
blessed book on BeOS, which is The 
Be Book, an HTML version of which 
ships with the system. BeOS devel¬ 
opment is a quick learn. You’ll 
rapidly progress from relying on 
POSIX and the C runtime library to 
using BeOS’s well-designed C + + 
classes. 

One more dart some analysts toss 
at BeOS is its inability to run DOS, 
Macintosh, and Windows applica¬ 
tions. It is the absence of support for 
non-BeOS applications that accounts 
tor the OS’s tiny footprint and ample 
speed. Microsoft and Intel should 
take note—Windows 2000 and the 
Pentium III would be better off if 
they gave up the ability to run DOS 
and 16-bit Windows programs. Let’s 
close the book on being able to run 
Microsoft server OSs on 80486 CPUs. 
Those 30 users who want to run 
Word 2.0 on their PCs have my 
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blessing; I understand money is 
tight. Let them buy fire-sale 486s 
and Windows 3.1. The rest of us 
need to see Windows get smaller, 
and Intel make better use of its lim¬ 
ited silicon real estate. Lack of PC 
and Mac application compatibility is 
not a liability tor BeOS. It allowed 
Be’s developers to focus on 
innovation. 


I’ve appreciated other non¬ 
mainstream OSs, but this is the first 
time a desktop alternative held such 
appeal. Were 1 contracted to deliver a 
turn-key solution, 1 would make my 
choice for the server OS based on pro¬ 
ject requirements. Unless the customer 
had a compelling objection, I would 
put BeOS high on my list of candidates 
for front-end platforms. W 


U Build gour own 
□ Shareware 
* XRT Widqets for Motif 

Professionals know there's only one answer to Motif 
interface development: XRT Widgets from KL Group 


XRT/table - Multi-purpose lists, tables and forms 



Data may be supplied programmatically, read from a file, 
entered by users, or supplied at run-time using a callback 
Supports table sizes of up to 2 billion rows by 2 billion columns 
Advanced Widget-in-Cell technology lets you efficiently manage 
widgets and pixmaps 

Includes label widget that supports rotated text and PostScript output 

Fast preview scrolling 

Royalty-free 


XRT PDS also includes: 

XRT/graph - Wide variety of 2D charts and graphs 
XRT/3d - Sophisticated 3D charts and graphs 
XRT/gear - Essential add-on widgets and utilities 
XRT/field - Effortless data-entry and validation 

1% ! mior . MIX platforms, VMS. and Windows via Intern and NuTCRACKER Inteorates 

With major GUI builders including (JIM/X, Builder Xcessory, TeieUSE. Vmh++, X-Designer and XRunner. 


FREE XRT Widget Tips and Progress Bar at: 


www.klgroup.com/widqets 


G o 

Wlhi'ijrr totvftofjmml ProductiiSty 


Kl Group liit', 

1-8K8-.US-95S1 
Tel: 416-594-102& 
Fax: 416-594-1 9i4 


Kl Group Europe 

Id; *3! (0)21,1 679 9.5 u3 
Fjv + 3 1 i'(.f}2() 4"’ll i H 2 a 


m mm M/wM/mk, m/W, w ** m/Mvi re 

■jia* mi. AH nrttff gtnixh m mdeflwfa * negj b%k fcEhmdb of itww nsceon* ..anya** ffDOD 



Select No. 7 at www.performancecomputlng.com/fyi/ 

Performance Computing November 1999 21 






















































Get on the 
right track 
with AMASS 


Relax. There's no need to panic. 
Making the right choice is easy with 
AMASS 9 Online Software. AMASS 
is engineered so you can save data 
by extending storage capacity using 
an automated library. This process 
is transparent and appears as a sin¬ 
gle drive letter on the user's sys¬ 
tem. Because AMASS provides infi¬ 
nite storage, not just archiving, you 
can save it all. 


Help Save Data! 

Visit www.adic.com/savedata3 to 
learn more and register to win a 
flight bag to store your stuff. 


Select No. 137.at www.performancecomputing.com/lyi/ 















David Deriefs 


JAVA GROWS ON (INHERITANCE) TREES 

M ost textbooks on object-oriented pro¬ 
gramming tout the wonders of class 
hierarchies—collections of classes related by 
subtyping. Read enough and you may won¬ 
der how anything ever got done without 


them. However, my experience is that if you’re a typical 
programmer, you won t often have occasion to design such 
hierarchies. This is good, because it’s a difficult thing to do 
well. But you will often have occasion to use them, so it’s 
important to understand how they work. In this column, 
we'll examine a specific hierarchy: the classes of Java2’s 
ja va. i o package. These form a moderately complicated 
inheritance tree; by mapping out this particular design 
we’ll learn something about such hierarchies in general. 

With a couple of minor exceptions (the array-store 
check—yuck!), Java is statically strongly typed. This 
means that if a method expects an argument of type A, 
then the compiler will make you provide an A argument at 
every call. Instances of a class or interface B that extend a 
class or interface A are considered members of the type A, 
and instances of a class D that implement an interface I 
are members of the type defined by I. These are just syn¬ 
tactic rules: if I define a class A, with specifications on how 
its methods are to behave, you could certainly create a 
subclass B of A that overrides A’s methods so that they no 
longer obey those specifications, and there’s little that the 
compiler can do to prevent it. Suffice it to say that this is a 
really BAD idea! If client code is written to expect an in¬ 
stance of type A, and relies on the methods of A behaving 
according to their specifications, then that client code will 
break when given a misbehaving B. 

The foregoing is a pretty basic review, of course, but 
understanding it is nonetheless important to the design of 
class hierarchies. Classes or interfaces near the root of the 
hierarchy, which many classes extend or implement, must 
be carefully designed and specified: much client code will 
be written knowing only that objects are of these general 
classes, so the specifications of the methods of these 
classes must be sufficiently detailed to let the client code 


do useful work. On the other hand, these specifications 
must not be overly detailed, or else they will restrict the 
set of possible subclasses. 

An important question in Java is whether general types 
near the root of the hierarchy should be expressed as 
classes or interfaces. Many experts argue for the use of in¬ 
terfaces whenever possible, and I don’t disagree. Interfaces 
simplify matters because they have method signatures and 
specifications, but no state. When a class, which may have 
state, is designed for use as a superclass, we always have 
to i emember that such a class has two varieties of users: 
clients accessing instances of the class using its public 
view and subclass methods accessing the class’s state (re¬ 
call that fields may be declared as protected to make them 
accessible to subclasses, but not to arbitrary clients of the 
public view). For classes near the root of an inheritance hi¬ 
erarchy it is as important to design this subclass view as it 
is to design the public view. This is a tricky business, 
which is why it is usually preferable to use interfaces, 
which have no such distinct subclass view. Sometimes, 
however, using classes with well-designed subclass views 
allows implementation commonalities useful to many or 
all subclasses to be factored out into the superclass—an 
irresistible proposition. We will see examples of this in the 
java.io hierarchy. 
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Actually, there are several different hierarchies within 
java.io. The classes Reader and Wri ter and their subclasses 
handle input from, and output to, streams of (Unicode) char¬ 
acters. The classes Input St ream and OutputSt ream are simi¬ 
lar, except that they read from and write to byte-based 
streams. There is a small interface hierarchy: Data Input and 
DataOutput are implemented by byte streams that provide 
operations to read and write the primitive types of the Java 
Virtual Machine (JVM), and the Object Input and Object- 
Output interfaces extend these (respectively) to reading and 
writing entire objects. (These last two stream types are used 
in object serialization, one of the foundations of the Remote 
Method Invocation system.) 

Let’s look at Reader and its subclasses in more detail. 
Reader is an abstract class, meaning that it has one or more 
abstract methods—methods that have no implementation in 
the class that defines them. Abstract classes may not be in¬ 
stantiated; only non-abstract subclasses that implement all the 
abstract methods are allowed to be allocated. Reader has only 
one field, named “lock”—the object that should be locked to 
synchronize access to this reader. Usually one would synchro¬ 
nize access to a data structure by using synchronized meth¬ 
ods, which lock the object itself. And indeed, the constructor 
of no arguments initializes the lock field to the current object, 
“this." The ability to specify another lock object is used by 
some Reader subtypes that delegate operations to another 
reader. For example, aFilterReader interposes some filter¬ 
ing operation on another reader; Filter Reader specifies the 
other reader object as its lock object. 

As you might expect, Reader provides a read method, in 
fact, several forms of read. The most general version at¬ 
tempts to read characters into a specified subrange of a char¬ 
acter array, returning the number of characters actually read: 

abstract public int reacKchar cbuf[], int off. int ten) 
throws IOException; 

This method is abstract: this is what subtypes must im¬ 
plement to become interesting Readers. The other two 
variations of the read method illustrate two useful idioms 
in class hierarchy design. The first is the method 

public int reacKchar ebuf [ ]) throws IOException t 
return readCcbuf. 0, ebuf.1ength); 

1 

This simply defines a convenient shorthand for a com¬ 
mon usage pattern of the more general read method. Note 
that the implementation can be provided in the supertype, 
even though the method called is abstract in that super¬ 
type. The implementation of this shorthand read can be 
inherited without modification by all subtypes (and causes 
no loss in efficiency, if your JVM's just-in-time compiler 
does a decent job of inlining). 

The last version of read yields a single character (as an 
integer, so that -1 can be used to indicate end of stream). 


This case is somewhat similar to the one above, in that 
Reader provides an implementation in terms of the more 
general abstract read method, but it is different in that the 
implementation is not especially efficient: a special-purpose 
single-character read implemented in a particular subclass 
can probably do much better. Thus, a subclass for which ef¬ 
ficient single-character reading is not considered important 
inherits a version of the method that is correct but ineffi¬ 
cient; subclasses for which such access must be efficient can 
override the method appropriately. It is generally useful to at¬ 
tempt to provide such “generic” implementations where pos¬ 
sible in root classes of inheritance hierarchies, since it 
decreases the work necessary to get a working subclass. 

The skip method, which reads and discards a specified 
number of characters, is another example where a general 
implementation can be provided in the superclass, since the 
method relies only on calls to the abstract read method that 
subclasses must implement. Here the general superclass im¬ 
plementation probably is sufficiently efficient for most sub¬ 
classes. Here is the class hierarchy rooted at Reader: 

Reader 

BufferedReader 

Li neNumberReader 
CharArrayReader 
Fi 1terReader 

PushbackReader 
InputStreamReader 
Fi 1 eReader 
PipedReader 
StringReader 

We can divide the subclasses of Reader into two cate¬ 
gories. The first category consists of Reader subclasses that 
correspond to different sources of character streams. 

String Reader and CharArrayReader allow the characters 
in strings and character arrays to be accessed using the gen¬ 
eral Reader functionality. InputStreamReader represents a 
reader whose source is an Input St ream. Remember that 
readers yield Unicode characters and streams yield bytes; an 
InputStreamReader is a reader that translates the bytes in 
an input stream into characters, according to some encoding. 
There are many possible encodings; the constructor of the 
InputStreamReader specifies which is to be used. A File- 
Reader is an InputStreamReader whose InputStream 
source is a Fi 1 e. Finally, a Pi pedReader is a reader whose 
source is a Pi pedWri ter. Characters become available from 
the Pi pedReader when they are written to the Pi pedWri ter. 

The second category of Reader subtypes “wrap" extra 
functionality around existing readers. For example, a 
BufferedReader allows buffered access to some other reader. 
Buffering allows efficient character-at-a-time access to reader 
types for which such access might otherwise be prohibitively 
expensive, such as disk files. The Buf feredReader maintains 
an array of characters that are read an array-full at a time horn 
the source reader; read requests on the BufferedReader are 


24 Performance Computing November 1999 


http://www. per form a nce-com puting.com 






The holidays are coming. ..what 
to get those precious grandkids? 
Maybe some futuristic, high-tech 
gizmo. Or the latest craze. 
Then suddenly you flash on your 
favorite Lionels and you know 
the time is right 

So you opened the carton where 
they'oe been for years and 
painstakingly cleaned every part. 
You rewired, added new track and 
bought some cool accessories. 
And when at last you pushed the 
throttle, the locomotive started 
smoking. . .better than it used to. 

Ah the toys ofchildhood . . .lovingly 
restored to absolute perfection. 
A gift they 'll treasure. 
A family tradition. 

That's how we tee! 
about computers. 


'•'pi'gisJfJi'i yi- 
: _ . 1 ;. 




New isn’t always better. 

Get on the fast track to performance and savings 


Many of today's leading companies are 
using our Repowered computers every' day in 
mission critical applications. Because they 
perform as good - or better - than new. 
Because they are backed by a totally risk-free 
guarantee. And because the savings are 
substantial... regardless of your current 
discount! So make tracks to our website and 
discover the savings for yourself. 


3//&V on yjyjyy.njdJunsr^ouro ga. dusn 
iof nyu/zmul'jz) priahej, /iff zpS&iJz - 



yjhii 'juu win iha kiiurj. 

fMiipSIllllIlt 




Look who’s Rcpowering 
with Radiant 

If you want to know how reliable our 
computers are, just ask the companies using 
them in production environments - large 
telecommunications companies, internet 
service providers, brokerage firms, online 
stock trading and quotation services, web 
hosting and development companies... 
and, would you believe - a disaster 
recovery company! 

So don’t get railroaded into always thinking 
new. “Cause like the workhorse performance 
of our 1937 Lionels, new isn't always better - 
especially when it comes with our better- 


than-new, best-in-the-i ndustiy Radiant 
guarantee. .And a high-speed ticket to 
spectacular savings! 

Call Toll-Free-800-500-7675 

Radiant 

I Resources, Inc. 

Repowered Computers 
For The Next Generation 

1913 Atlantic Avenue. Suite R-3 
Manasquan, NJ 08736 
973-442-5555 
Fax: 973-442-5550 
www.radiantresources.com 

Major Credit Cards Accepted. 


Select No. 171 at www.perlormancecomputing.com/fyi/ 







JAVA ADVISOR 




satisfied from this buffer array until it must be refilled from the 
source. A LineNumberReader augments BufferedReader 
with one extra feature: it counts line breaks, allowing the cur¬ 
rent line number in the reader to be queried. Filter Reader is 
an abstract class that represents any reader that uses another 
reader as its source, adding some extra functionality. Fi 1 ter- 
Reader doesn’t provide much functionality beyond exposing 
the existence of the source reader; on the other hand, it 
doesn’t constrain its subtypes much, either. The only subtype 
of Fi 1 ter Reader provided in the java, io package is Push- 
BackReader, which allows characters to be “unread,” and 
pushed back onto the input stream. This functionality can 
sometimes be quite useful in language parsers, when some 
grammar requires look-ahead to disambiguate constructs. 
(Usually, however, the stream allowing the “pushback” func¬ 
tionality is a stream of lexical tokens, for example, keywords, 
constants, or identifiers, produced by a lower-level lexer.) 

It could be argued that BufferedReader should have been 
a subclass of Fi 1 ter Reader. After all, it fits the general defin¬ 
ition of Fi IterReader given above: it adds some extra func¬ 
tionality to a source reader, in this case, efficient fine-grained 
access to the characters. And I know people who will argue 
points like this at length, especially if the beer is cold and the 
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peanuts salty. To my mind, however, it’s kind of a silly point 
to argue over. The right perspective from which to evaluate 
such arguments is “Does either alternative have an advantage 
over the other in efficiency, maintainability, or ease-of- 
extension?” I’m trying to emphasize relatively objective 
criteria over more subjective attributes such as “conceptual 
coherence.” To evaluate maintainability or extensibility you 
have to imagine what bugs might be found, or extensions de¬ 
sired, and consider how much code you’d have to modify to 
fix the bug or implement the extension. If two designs aren’t 
distinguishable in these objective measures, then my guess is 
that they’re not all that conceptually different either. 

In the particular case we're discussing, Fi 1 ter Reader 
adds so little functionality (exporting to subtypes only a sin¬ 
gle protected field identifying the underlying source reader) 
that duplicating that functionality, as Buffered Reader does, 
is no great crime. If one were to create a reader subtype that 
did its own buffering, however, this would be felony program¬ 
ming: when someone else has done complicated program¬ 
ming like this, it is your duty to reuse that work. Unless you 
can really prove to yourself that it’s not suitable for your pur¬ 
poses—then it’s your duty to see if you can make it suitable. 
Reimplementing it yourself should always be a last resort. 

The delegation idiom represented by FilterReaderisan 
important one, and not just in the Reader hierarchy. In some 
ways, this is the Java language’s best analog for multiple in¬ 
heritance of implementations. GUI toolkits are often used in 
these examples; some languages support the construction of, 
say, Ti tl eBarredScrol 1 BarredWi ndow by multiple inheri¬ 
tance from TitleBar, Scrol 1 Bar, and Window. A single class 
results, supporting each of the protocols defined by the super¬ 
classes, and inheriting implementations from these super¬ 
classes as well. (Sometimes some amount of coordination 
code must be provided in the inheriting class.) Java does not 
support inheritance from multiple classes, but does support 
classes that implement multiple interfaces, To get an effect 
similar to multiple inheritance, then, we’d have Ti tl eBar, 
Scrol 1 Bar, and Window interfaces; the class Ti tl eBarred¬ 
Scrol 1 Bar red Window would implement all three. But this 
class can choose at most one class as a superclass from which 
to inherit implementation. Let’s say we choose Wi ndow. To get 
the effect of multiple inheritance of implementations, then, we 
might have classes Ti tl eBar I mpl and Scroll Bar Imp I that 
implement the corresponding interfaces. We can then program 
Titl eBarredScrol 1 BarredWi ndow to have fields containing 
references to instances of these classes, and implement the 
methods of the TitleBar and Scroll Bar interfaces by delega¬ 
tion to the corresponding methods of these instances. 

The rest of java, io has similar structure. InputStreams 
provide a hierarchy very similar to the reader hierarchy. (Inter¬ 
estingly, here Buffered Input St re am is a subclass of Fi 1 ter- 
InputStream.) The output classes Writer and OutputStream 
are analogous to the input classes we have discussed. 

I hope this has been a useful tour of java.io, and has il¬ 
luminated some issues and principles in the design of class 
hierarchies. 4MD 
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Spinning An 
Outsourced Web 

ISPs’ systems-management procedures are 
art example of how to structure in-house 
methods, and what to expect if you outsource. 



O verwhelmed by the time and 
resources needed for a suc¬ 
cessful Web undertaking, 
many companies are outsourcing the 
deployment and maintenance of their 
sites to managed hosting providers 
that provide security, backup, re¬ 
porting, administration, and 
monitoring. 

Many service providers use 
Intel-based servers running 
Windows NT Server, or SPARC- 
based servers running Solaris, 
and offer service-level agree¬ 
ments that guarantee fewer than 
five hours of unplanned down¬ 
time per year. Analysis of the re¬ 
liability of these platforms by 
Digex Inc, shows that most 
failures are caused not by 
operating systems themselves, 
but by configuration and in¬ 
stallation problems. Digex’s 
studies also show that many 
seemingly OS-related 
performance problems and 
system crashes result from 
applications that contain custom 
code. 

By following careful installation 
and configuration routines, examining 


cal data center and server-array ar¬ 
chitecture, and then discuss enter- 
prise-management techniques. 


ARCHITECTURE 

^mawteai 

The diagram in Figure 1 (p. 30) il¬ 
lustrates network diversity and re¬ 
dundancy. Note that an optional 
firewall can be inserted into the 
configuration. A strong approach 
to high-availability servers begins 
with a multilayer server-array ar¬ 
chitecture. A strong Web-hosting 
company should have extensive 
experience in installing, config¬ 
uring, and maintaining hard¬ 
ware and software. More 
significantly, the managed host¬ 
ing provider should know how 
to provide standard guide¬ 
lines for the physical archi¬ 
tecture of a site. 

A customer site might 
consist of a front-end Web 
server, an application server, 
and a database server. The site 
might include a firewall as a secu¬ 
rity measure but typically has no di¬ 
versity or redundancy—each node is 


custom code, and configuring servers 
for fault tolerance and redundancy, 
many problems can be avoided. 


In order to appreciate the scope 
ol data-center management that is 
routinely required for large Web¬ 
hosting sites, we will explore a typi- 
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a single point of failure. Addition¬ 
ally, a T1 leased line is often used 
to connect directly from a site’s 
physical location to its externally 
hosted site. 

Upon further consultation with the 
managed hosting provider’s engineers, 
the customer then decides to diversify 
and add redundancy as shown in Fig¬ 
ure 2 (p. 32). At this point the site’s 
servers and network devices are fully 
redundant and diverse, and a clustered 
database is utilized. 

Similarly, a Windows NT site can 
be made redundant and diverse. The 
Windows NT Server infrastructure in¬ 
cludes Domain Controllers and WINS 
servers in order to facilitate back-end 
NETBIOS connectivity between 
servers. Application servers can be 
made redundant using Microsoft’s 
Windows Load Balancing Service 
(WLBS) or Microsoft Cluster Server. 


Figure l Server network architecture 


ENTERPRISE MANAGEMENT 

A managed hosting provider’s mis¬ 
sion is twofold: manage hundreds 
of servers effectively and develop 
tools for managing thousands of 
servers. To accomplish this, enter¬ 
prise-management tools are needed. 
There are two main aspects of enter¬ 
prise management: remote server and 
configuration management, and moni¬ 
toring. In order to resolve server/ 
network issues, the monitoring func¬ 
tion must detect the problem and trig¬ 
ger an alert. However, successful 
server management is proactive— 
server-management tools should be 
used before problems happen. 

Remote Server/ 

Configuration Management 

Detailed planning of how best to 
manage remote servers and their con¬ 
figuration is essential for both the ISP 
and the customer. Failure to define the 


scope of system-management tasks will 
lead to disappointment with the ser¬ 
vices provided. The following are a few 
of the most important areas to consider. 

Software distribution. The man¬ 
aged hosting provider is required to 
maintain stable and security hard¬ 
ened OSs by continuously engineer¬ 
ing the server build and distributing 
the latest patches, hot-fixes, and ser¬ 
vice packs to NT and Solaris servers. 
Tools that are commonly used for this 
function include Microsoft Systems 
Management Server for NT, and rdist 
for Solaris. 

Asset/configuration/inventory 
management. A managed hosting 
provider is also required to execute 
asset, configuration, and inventory 
management through an electronic 
central nervous system. 

Security management. Several as¬ 
pects of security require monitoring. 

A security operations group should 
monitor newsgroups and security 
alert services for the latest OS vulner¬ 
abilities and patches. Real-time moni¬ 
toring should occur in the areas of 
network (for example, a network 
management center), firewalls (a se¬ 
curity management center), and 
servers (a server operations center). 
These groups use a combination of 
commercially available and internally 
developed applications to prevent sys¬ 
tem and network security breaches. 
For security reasons, discretion should 
be exercised in publicizing applica¬ 
tions used for security monitoring. 

Performance management. A 
managed hosting provider maintains 
stable and finely tuned OSs by using 
third-party applications as well. For 
example, NT performance can be 
managed via Performance Monitor 
and Compaq Insight Manager if Com¬ 
paq is the NT hardware. Often, it is 
necessary to develop internal applica¬ 
tions and scripts to manage NT and 
Solaris servers. 

Network management. Network 
nodes are usually managed through 
telnet sessions. However, it is not 
uncommon to develop internal appli¬ 
cations to provide Web-enabled (in- 
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tranet) network-management tools. 
Commercially available applications 
such as What’s Up Gold can be quickly 
deployed and configured as both a 
monitoring and management tool. 
What’s Up Gold includes the ability to 
restart services and daemons. 

General remote management. So¬ 
laris servers can be managed remotely 
through telnet, console port, and X 
Windows. Many NT functions can be 
managed remotely with Server Man¬ 
ager, SQL Enterprise Manager, and Mi¬ 
crosoft Management Console (MMC), 
among others. There are many times, 
however, when NT console access is 
required. Although Microsoft’s SMS 
remote-control and Symantec's 
pcAnywhere commercially available 
remote-control applications are 
valuable tools, they require network 
connectivity and can potentially mo- 

Figure 2 High availability UNIX server array architecture 


nopolize CPU cycles. For live console 
access, many enterprises employ cas¬ 
caded keyboard/video/mouse multi¬ 
plexing switches, resulting in blocking 
factors of up to 60:1. (Blocking occurs 
when two users require access to 
servers in the same switch block at 
the same time.) 

If access blocking becomes a prob¬ 
lem, one solution is CCC Group’s Free- 
Vision X technology. FreeVision X lets 
live console access be transmitted as 
much as 1,000 feet from server to user. 

Monitoring 

Enterprise monitoring involves de¬ 
tecting each piece of the puzzle and 
then quickly putting those pieces to¬ 
gether to see the big picture. For exam¬ 
ple, consider the following scenario: 

9:06 a.m. Several monitored IP ad¬ 
dresses begin to fail ping tests. 


9:08 a.m. The http://www.fa.vonte- 
site.com URL is detected as failing. 
Two more sites, http://www.favorite2 
.com and http://wmv. favorites.com 
fail a few seconds later. 

9:11 a.m. Two more sites fail. SOC 
technicians begin to notice a pattern. 
Has a switch failed? 

9:13 a.m. An e-commerce site 
causes alerts that indicate the store is 
down. 

9:15 a.m. Two more Web sites fail 
ping tests. Network and server opera¬ 
tions engineers have joined in the 
troubleshooting process to determine 
that a network card is causing a 
“broadcast storm.” The server with 
the errant network card is isolated 
from the network. This now causes 
another problem—the server is a key 
component in the e-commerce site. 
Fortunately, the customer has taken 
his technical account manager's ad- 
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vice and built a redundant configura¬ 
tion—the backup server takes over 
and the e-commerce site is opera¬ 
tional again. 

This scenario was resolved quickly 
by using data obtained from platform 
monitoring, application monitoring, 
hardware monitoring, general site 
monitoring, and reporting: 

Platform monitoring. Platform 
monitoring includes the server hard¬ 
ware and general OS. For example, 
Compaq Insight Manager (CIM) uses 
SNMP traps to track the state of all NT 
server hardware components (if all of 
the NT servers in an enterprise run on 
Compaq hardware). These traps can be 
sent to a central group of CIM servers. 


In the previous example, the network 
card’s errors would be detected by 
CIM. The platform as a whole can be 
monitored through shareware applica¬ 
tions such as NOCOL, which uses peri¬ 
odic ping tests. 

Application Monitoring. NT and 

Solaris servers routinely run dozens 
of services and daemons, respec¬ 
tively. Upon deployment of a server, 
SOC configures What’s Up Gold and 
Sitescope to monitor all services and 
daemons that are required for the 
server’s operation. Upon failure of 
that service or daemon, attempts to 
restart are automatically executed in 
parallel with alerts sent to role e-mail 
and pager accounts. 

General site monitoring. In the 
scenario above, an e-commerce Web 


site only functions if all its compo¬ 
nents are running correctly. The best 
method of monitoring an e-commerce 
site is to determine which URLs re¬ 
quire end-to-end functionality. For ex¬ 
ample, the “shopping cart,” which is a 
standard feature on many e-commerce 
sites, is a great URL to monitor—the 
Web site service/daemon, e-commerce 
application, and database must all be 
functioning properly. Sitescope Omni- 
Vision can be configured to monitor 
these URLs. 

Reporting. Enterprise monitoring 
requires a reporting function. There 
are two key areas in which reporting 
is necessary: event reconstruction and 
usage statistics. Event reconstruction 
includes postmortems and after-action 
reports. NT and Solaris both have in- 


I f you're thinking about outsourcing your 

Web site, if you recognize the need to switch from 
technology management back to your core business, 
and if you’re entering into e-commerce for the first 
time, there are some things you need to know. 

Before you start, you need to determine which 
level of hosting services best fits your current, and 
more importantly, your future needs. Hosting-service 
providers fall into the following categories: 



Shared hosting. Hardware and bandwidth is 
shared among a number of customers. Shared hosting 
is an economical entry point for companies that have 
relatively simple Web sites. The downside is that your 
site is likely to be limited in its functionality and more 
prone to slowing under heavy usage. 

Collocated hosting. You own your own hardware, 
software, and network equipment housed at the ser¬ 
vice provider’s facility and you are responsible for the 
installation, management, scalability, and security of 
your Web site. This can be an attractive alternative for 
Web-centric companies that have advanced in-house 
Internet expertise. 

Dedicated hosting. The service provider supplies the 
hardware, software, network equipment, and support 
necessary to run your Web site. As Web sites are becom¬ 
ing more complex to meet the demands of increasing 


e-commerce, many larger, technically astute companies 
are giving up trying to administer Internet technology 
in-house and are turning to dedicated hosting as an al¬ 
ternative to continual upgrades and migrations. 

Application hosting. The service provider imple¬ 
ments and configures a dedicated Web site along with 
managing certain Web-enabled business applica¬ 
tions—for example, customer service, procurement, 
human-resource management, and sales-force au¬ 
tomation—customized to your requirements. In gen¬ 
eral, application hosting offers benefits such as 
advanced application skills and lower cost of opera¬ 
tion, but requires a certain amount of technology 
know-how on the part of the user. 

Managed Web and application hosting. The ser¬ 
vice provider offers you both a managed Web site and 
application hosting, taking complete responsibility for 
the technical management of your e-commerce, while 
leaving you completely in control of its content. The 
most significant advantage of this approach is that it 
takes the entire onus of technology management off 
your desk and places it with your service provider. 

If e-business is a critical element of your strategic 
plan, and you want to focus your company’s time, re¬ 
sources, and money on your core business rather than 
on Internet-enabling technology, you’re well advised 
to seek an e-partner whose capabilities rise to the 
managed Web- and application-hosting level. 

—Melissa Hamilton-Sargeant 
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ternal logging capabilities. Cisco net¬ 
work equipment also has extensive 
logging capabilities. While review of 
individual server and Cisco equip¬ 
ment logs is often used, it is not a 
method that scales. 

Cross-platform issues 

When managed-hosting customers 
implement a cross-platform Web site, 
the major issues involve connectivity. 
Areas of connectivity primarily in¬ 
clude file sharing and database ac¬ 
cess. For example, NT customers 
occasionally prefer a high-end Solaris 
server running Oracle. In these cases, 
Oracle SQLEasyNet is installed on the 
NT Web servers, and the connectivity 
issue is resolved. These issues may 
become further complicated by multi¬ 
ple security zones that are cordoned 
off with firewalls. 

File sharing becomes an issue 
when a best-choice application is im¬ 
plemented on the “other” platform. 
For example, until recently it was per¬ 
ceived that the NT version of Web¬ 
Trends Log Analyzer was the superior 
version of that company’s software. 
Several all-Solaris customers added an 
NT machine to their configuration in 
order to make use of the WebTrends 
NT application. Again, the issue was 
connectivity, in particular, file shar¬ 
ing. In these situations, NFS applica¬ 
tions for NT or FTP are used to 
transfer files. 


TECHNICAL SUPPORT 

As software tools, OSs, and appli¬ 
cations get more complex by the 
month, a broader technical base is 
needed by today’s IT professionals. In 
order to engineer, support, and main¬ 
tain today’s enterprise-management 
tools, expertise in four key areas is 
needed: OSs (and their associated 
hardware), networks (specifically 
TCP/IP), applications (including com¬ 
plex applications, databases, and pro¬ 
gramming languages), and generic 
troubleshooting skills. 

Depending on their function within 
the managed hosting provider, differ¬ 


ent groups require certain strengths. 
For example, consider what happens 
when an e-commerce Web site goes 
down. While troubleshooting the 
problem, an Internet System Adminis¬ 
trator or engineer may need to under¬ 
stand the interdependencies of several 
Web site nodes: a Cisco Local Direc¬ 
tor, a Checkpoint firewall, a Solaris or 
NT Web server, a messaging server 
(either Sendmail or MS Exchange), an 
e-commerce application such as 
Broadvision or Microsoft Commerce 
Server, and a database (either Oracle 


or MS SQL server) . Resolving this 
problem requires a deep understand¬ 
ing of NT, Cisco equipment, and net¬ 
working. 

An SOC engineer needs to under¬ 
stand how to monitor each device or 
server. Understanding how all of the 
pieces fit together yields better moni¬ 
toring solutions. For example, in order 
for a site’s shopping-cart feature to be 
functional, the following nodes must 
be functioning: the Cisco Local Direc¬ 
tor, checkpoint firewall, Web server 
daemon or service, SQL database (a 



NOCOL A shareware port-monitoring tool that can execute success/failure tests 
against TCP/IP ports. 

• Whot's Up Gold (Ipswitch Software) An enterprise-monitoring tool that provides real-time 
views of network and server status and presents the data in a hierarchical display 
( http .-// www.ipswitch.com). 

OmniVision (Syslar Software) An enterprise-monitoring tool that provides real¬ 
time views of network and server status and presents the data in a business- 
format display. OmniVision also includes reporting and data-mining tools 
[http://www. sys tar. com ). 

Sitescope (Freshwater Software) An enterprise tool that monitors several server functions 
and presents the data in a "dashboard" display [http://www.freshwater.com). 

Compaq Insight Manage An SNMP-based enterprise tool that monitors Compaq 
hardware components (http://wwwxompoq.com /). 

NetCool (Micromuse) An enterprise tool that provides real-time network monitoring It 
also includes an open architecture and a library of off-the-shelf software modules 
that collect event information from over 100 popular network environments 
( h ftp://www. netcool. com). 

Systems Management Server (Microsoft) An enterprise-management tool that includes 
software distribution, software inventory, and help desk functionality 
[http://www.microsoft.com). 

• WebTrends Log Anolyrer (WebTrends) One of the most popular and powerful Web-site- 
trarric-analysis packages on the market today, and one that quickly processes 
usage-log riles ( http://www.webtrends.com ). 

Solaris RDISI (Sun Microsystems) An enterprise-management tool that includes software 
distribution, software inventory, and help-desk functionality ( http://www.sun.com ). 

FreeVision X (CCC Group) FreeVision X is a video-multiplexing technology that lets for 
examp e, 32 users access any of 1,024 servers right from their desktop, FreeVision 
facilitates an NT lights out" environment (http://www.cccgroup.co.uk). 

For the typ e i management and monitoring required by most hosting service compa¬ 
nies, an off-the-shelf software package or suite of applications that's ready to qo does 
not exish For this reason, many providers are currently developing their own solu- 
lons which typically combine best-of-breed commercial applications with internally 
developed scripts, rulesets, and applications to get a solution that works best for the 
service provider and its customers. 
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recent set of consistency checks 
should have been executed), and Mi¬ 
crosoft Commerce Server service. Al¬ 
though each of these services can be 
independently monitored (and often 
are), end-to-end monitoring must oc¬ 
cur. In this case, the SOC engineer 
should work with the customer to de¬ 
termine URLs within the Web site that 
test the successful integration of the 


J. River's ICE.TCP is designed 
to be an easy-to-use, high 
performance Windows to l NIX 
connectivity suite. 

Over 1,500,000 people enjoy 
its unparalleled depth of 
terminal emulation, file transfer 
and printing. 

You'll be pleasantly surprised 
to find how affordable this 
standard is and why customers 
with 1 to 10,000 users choose 
J. River’s ICE.TCP for price and 
performance. 


site’s individual components. Generat¬ 
ing other monitoring solutions can 
also involve the rapid development of 
scripts. Several of the monitoring 
tools mentioned here incorporate the 
ability to call custom applications and 
scripts. 

A Technical Account Manager 
(TAM) is required to understand all 
of these disciplines at a higher 


We invite you to visit 
www.jriver.com to obtain 
a trial version. 


J. River 



www.jriver.coni 


Affordable Network Gear 
612-677-8200 


level—not at the day-to-day nuts- 
and-bolts level, but at a level in 
which system architectures can be 
documented and discussed. Further, 
TAMs will often be required to iden¬ 
tify potential problems before the 
fact. For example, when asked to 
make a specific change as requested 
by the customer, the TAM should use 
his or her expertise in the core areas 
to determine the viability of a re¬ 
quested action. If the requested ac¬ 
tion doesn't make sense or looks like 
a potential problem, the TAM should 
go back to the customer and deter¬ 
mine the overall goal of the re¬ 
quested action. The TAM can then 
recommend a consistent set of ac¬ 
tions that will meet the desired goal 
rather than risk precipitating a poten¬ 
tial failure. 

When a managed-hosting provider 
develops and exercises these areas of 
expertise throughout the company, 
there is a true value-added service 
that justifies the word “managed.” 


SUMMARY 

Launching and maintaining high- 
availability Web sites is not as easy 
as it sounds. The Internet is clearly a 
leading-edge (if not “bleeding-edge”) 
technology-driven environment. For 
this reason alone, the stakes are 
higher just in contracting for over-99- 
percent-uptime service level agree¬ 
ments. There are many times when 
managed-hosting providers push the 
envelope of the vendors whose prod¬ 
ucts they use. A week rarely passes 
where the typical service provider 
isn’t returning to a vendor with solid 
evidence of new issues not previ¬ 
ously encountered in their software 
or hardware. The rigorous and per¬ 
petual pounding of users and net¬ 
work traffic provides the ultimate 
testing process for solid applications, 
OSs, and network/server hardware. 
This in turn reinforces the need for 
constantly improving enterprise man 
agement and monitoring tools and 
the staff to develop, configure, and 
maintain those tools. 
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IBM'S RS/6000 HA-H/O CLUSTER SERVER 

You may not want to wear it on your 

wrist, but this 850-pound cluster keeps 
on ticking. 


T he Internet and the Web are 
credited with effecting pro¬ 
found changes on various as¬ 
pects of our lives, including our 
perception of time. Development and 
business trends now take place during 
“Internet time,” meaning that the 
pace of whatever is being discussed is 
now vastly accelerated. A side effect 
of this acceleration is that “upness,” 
otherwise known as availability, is 
now a critical concern in almost all 
businesses. If your systems are not 
up, you are losing business, and both 
your profitability and stock price are 
likely to be affected. While this has 
long been the case in data-center op¬ 
erations, where financial and other 
forms of business-critical computing 
take place, the Web has broadly ex¬ 
tended this concern. 

The solution to the availability 
challenge that surfaced a decade or so 
ago, when minicomputers started en¬ 
croaching on what had previously 
been mainframe territory, was hard¬ 
ware redundancy. Tandem Computer 
(now part of Compaq), for example, 
became successful by offering systems 
in which almost every critical part or 
subassembly had a hot spare ready to 
take over in an instant. A failed hard- 
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ware component no longer meant a 
crashed system, so the computer- 
based business operation was able to 
continue without interruption. A great 
design, but one with the obvious 
downside of high cost. Doubling the 
part count not only doubled the cost, 
but also added a level of complexity 
to the system’s design, and required 
additional circuitry to make the 
failover possible. The current thinking 
is that every computing environment 
might require a similar level of near¬ 
absolute availability. 

The cost/benefit ratio of complete 
redundancy in systems, however, 
prompted a different approach—that 
of highly available (HA) systems. Here, 
a few seconds or a few minutes of 
downtime, along with some level of in¬ 
convenience to users, is an acceptable 
tradeoff to the cost of fully-redundant 
system design. The definition of HA 
varies, of course, between both manu¬ 
facturers and users. In fact, most ven¬ 
dors of HA systems offer varying 
degrees of HA through options to their 
basic HA offering. Thus, the level of 
HA can be tailored to your specific 
availability requirements. This month’s 
Tested Mettle examines one such offer¬ 
ing: IBM’s HA configuration of its H70 
servers, which are part of the broader 
RS/6000 line. 


OF NOTE _ 

High availability is probably best 
thought of in terms of a layered, or al¬ 
most hierarchical, architecture. De¬ 
pending on the requirements, an HA 
system may involve both a cluster of 
servers and load-balancing compo¬ 
nents that might be external to the 
cluster. Within the cluster itself, most 
HA configurations, including the 
HA-H70, offer considerable flexibility 
in the setup, and can be tailored to 
the user’s specific HA objectives. A 
common configuration is one in 
which the servers making up the clus¬ 
ter are “aware” of each other, share 
certain resources, have a mechanism 
for detecting a failure within the clus¬ 
ter, and can perform work indepen¬ 



dently of each other. This is how we 
configured the HA-H70 during our 
testing, but other HA configurations 
can be structured to have one or more 
systems in the cluster acting as hot 
standbys, ready to take over opera¬ 
tions, but otherwise sitting idle while 
they wait for another system in the 
cluster to fail. 

An aspect of HA that should be 
recognized early is that HA is not 
solely a hardware-based solution. De¬ 
pending on the nature of the applica¬ 
tions running on the servers in the 
cluster, the applications themselves 
may need to be “cluster-aware.” For 
example, a sophisticated database ap¬ 
plication might need to have cluster 
software components that will allow 
the application to roll back transac¬ 
tions that were started on the failed 
server, or allow the transaction to be 
completed once the user is moved to 
the server that has taken over opera¬ 
tions for the failed machine. Thus, the 
orchestration of the failover process 
must take place at the OS level among 
the constituent systems, and may be 
further complicated by associated op¬ 
erations that need to take place at the 
application level, as well. 

The basic concept underlying 
IBM’s HA implementation is that the 
nodes in the cluster have defined 
roles, and share various defined clus¬ 
ter resources. The roles played by the 
cluster nodes vary based on the style 
of cluster configuration you select. In 
the typical configuration, one of the 
nodes acts as the cluster manager, in 
addition to doing its own share of 
work, and “owns” certain defined 
cluster resources. When a failure 
within the cluster is detected, a previ¬ 
ously scripted sequence of events un¬ 
folds through the cluster software, 
and transfers ownership and control 
of cluster resources to the other node. 
Work progresses, though perhaps 
more slowly, until the failed node is 
repaired and rejoins the cluster. This 
design provides what IBM describes 
as “nearly continuous availability” for 
mission-critical applications. 

The software at the core of the 
HA-H70 is called High Availability 



Cluster Multiprocessing for A1X 
(HACMP), and the version installed 
on our review system was 4.3. 

HACMP works with the underlying 
AIX operating system, and standard 
system and network components, to 
provide the configured HA features. 

In the configuration of our review 
system, redundant data paths were 
provided by dual NICs and SSA inter¬ 
faces in each of the cluster's two 
servers. Network-status monitoring 
and inter-node communication (es¬ 
sentially the heartbeat of the cluster) 
occurs over the standard network us¬ 
ing relatively low-overhead protocols. 

A separate, high-speed network typi¬ 
cal of a ccNUMA cluster is not re¬ 
quired, although some similarities 
between the architectures do exist. 

HACMP configuration and manage¬ 
ment can be accomplished through 
several avenues. HACMP includes 
both character and graphical enhance¬ 
ments to AIX’s Systems Management 
Interface Tool (SMIT). Additionally, 
the software includes a series of com¬ 
mand-driven utilities, and graphical 
utilities for display under the Common 
Desktop Environment (CDE) GUI, as 
part of HACMP’s Visual System Man¬ 
ager package. The software s Cluster 
Single Point of Control facility lets you 
perform common cluster-management 
functions from either node in a two- 
node cluster, regardless of which node 
currently "owns” cluster resources. 
HACMP also includes its own Manage¬ 
ment Information Base (MIB), so it 
can be integrated with various SNMP- 
based high-level management systems. 
Thus, HACMP provides considerable 
flexibility with respect to its configura¬ 
tion and management. 
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BM'S RS/6000 HA-H70 



As to the hardware itself, the 
HA-H70 comprises two RS/6000 
Model H70 servers and an IBM 7133 
Model D40 Serial Disk System, all 
mounted in an IBM 7014 Model SOO 
rack. Each H70 server can include up 
to four 340MHz RS64 II microproces¬ 
sors, each with 4MB of L2 cache. A 
minimum of 512MB RAM is required, 
and can be expanded to 8GB per 
server. Each server also includes dual 
Ultra2 SCSI controllers, dual boot 
disks, dual advanced serial RAID PCI 
SSA disk controllers, and dual LAN 
adapters (various network topologies 
are supported). As might be expected, 
the D40 disk system also provides re¬ 
dundant data paths. 


OPERATION 


familiar with. Much of IBM’s docu¬ 
mentation is also available online at 
http://wimu. rs 6000 . ibm.com/resource/ 
hardware_docs/index.html. At review 
time, no H70 technical documentation 
was available there. 

Each of the H70 drawers in the clus¬ 
ter provides considerable room for ex¬ 
pansion. Each unit has eight PCI slots; 
four 32-bit, and four 64-bit. Each unit 
comes standard with diskette and CD- 
ROM drives, and has a third media bay 
that can be used for tape, CD-ROM, or 
hard disk. Twelve additional bays are 
provided for 4.5GB (or larger) hot- 
swappable hard disks, with a maxi¬ 
mum disk capacity of 254.8GB in an 
H70 drawer. Three serial ports are pro¬ 
vided on the rear of each unit, along 
with one parallel port, an external SCSI 
connector, an integrated 10/100Base-T 
Ethernet port, an AUI Ethernet connec¬ 


tor, and two optional SSA connectors. 
Dual power supplies are accessible 
from the rear of the unit, along with 
the CPU and I/O board fans, both 
of which are hot-swappable. Two 
additional fan units are mounted at 
the front of the system: one for remov¬ 
able media drives, and one for the 
hard disks. 

The 7133-D40 disk drawer provides 
the additional shared Serial Storage Ar¬ 
chitecture (SSA) for the cluster. The 
D40 supports a mix of disk sizes, in¬ 
cluding 4.5GB, 9.1GB, 18.2GB, and 
36.4GB SSA drives. The unit accommo¬ 
dates up to 16 drives, and IBM recom¬ 
mends the drives be connected in two 
SSA loops for optimum performance. 

Although the HA-H70 includes two 
H70 servers in the HA cluster, the 
HACMP software can handle up to four 
nodes, or up to 32 nodes with the op- 


Installation of the HA-H70 requires 
the level of preplanning associated 
with any system of this sophistication. 
As usual, you will want to consider 
power and thermal requirements in 
terms of the location in which you in¬ 
tend to install the system. The SOO 
rack includes a power-distribution box 
and a single 220V power cable with a 
standard three-prong, twist-lock con¬ 
nector. Each fully configured H70 
drawer weighs about 195 pounds, and 
pulls about 750W of power. The 7133- 
D40 disk array weighs another 118 
pounds and uses about 430 watts, 
while the SOO rack itself weighs almost 
350 pounds. Thus, the HA-H70 unit 
weighs in at close to 850 pounds, and 
needs almost 2,000W on a 220V line. 

Before installing the HA-H70, you 
will want to review the HACMP docu¬ 
mentation, and it is wise to request 
copies of the manuals well in advance 
of the arrival of the system. In particu¬ 
lar, look for the booklets “Concepts 
and Facilities,” “Planning Guide,” and 
“Administration Guide.” These manu¬ 
als provide a detailed discussion of 
HACMP concepts, and include work¬ 
sheets that will be helpful in determin¬ 
ing your HA configuration. There is 
also a hefty “Installation and Service 
Guide” manual for the model H series 
servers that you will want to become 
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IBM Corp., RS/6000 Division 

P.O.Box 100, Somers 3, Rte. 100 
Somers, NY 10589 
800-IBM-CALL 
http://wm.ibm.com 

TESTED CONFIGURATION: The HA-H70 com¬ 
prises two IBM RS/6000 Enterprise Servers 
Model H70, and an IBM 7133-D40 SSA disk sys¬ 
tem with eight drives (4GB}, all housed in an 
SOO rack. Each H70 server included four 
340MHz RS64II microprocessors, each with 
4MB of level 2 cache; 2GB RAM, six internal 
hard disks (4GB); Dual Integrated (JltraSCSI-2 
controllers, Dual 4.5GB UltroSCSI 1PI boot disks; 
Dual advanced serial RAID PCI SSA disk 
adapters; Dual 10/100 Mbps Ethernet LAN 
adapters, IBM PC! Token Ring; Integrated 
10/100 Ethernet PCI, Ethernet 10Base-2 Trans¬ 
ceiver; Redundant AC power supply; CD-ROM 
drive, 1.44MB 3.5-inch diskette drive, 8mm 


tape drive; HACMP Version 4.3; and AIX Version 
4.3.2 (1-2 user). 

PRICE: $224,255 

OPTIONS: Various add-ons to HACMP, and exten¬ 
sive hardware expansion and networking options. 
Starting price for the HA-H70 with two one-way 
H7Gs, 512MB RAM per server, and eight 4,5GB 
disks in the 7133-D40 is $108,700. The minimum 
configuration price for a standalone H70 server 
with 128MB RAM and one 4.5GB disk is $26,900. 

EVALUATION: The 340MHz RS64II is not a barn¬ 
burner CPU, but provides respectable performance 
on industry-standard benchmarks. The H70 servers 
provide outstanding expansion capability, however, 
and the HACMP software is a robust part of IBM's 
midrange HA solution. The IBM RS/6000 HA-H70 
Cluster Server earns a good overall rating, and the 
associated three Performance Computing flags. 





42 Performance Computing November 1999 


http://www.performance-computing.com 






TESTED METTLE 




obW?V°^ C *?/^* r * ^^e n th1s U p^ e r ; choose a ?ts n pop-un asso ^ attl ? f1th *M* cluster. To ¥ i e , the 

object In the Cluster Topology area,, use’the°spr 0 l? ba??' UP ,MU CpreSS the rl9Wr * ouse Hutton). To vl'e^all* 

MjMdg 

Hofp; 


“*i : ij£I IhJ *<$j *mr 





| Figure I The HACMP inferfoce 

tional Enhanced Scalability feature. 
Thus, a cluster can comprise up to 128 
CPUs. 

The HACMP software is layered on 
top of AIX, so most standard AIX 
commands and administrative utilities 
function normally. HACMP commands 
are added to both the character-based 
and graphical versions of SM1T, or can 
be run from the command line, as 
mentioned earlier. Figure 1 shows the 
graphical HACMP interface provided 
by the xhacmpm utility. 

Four HA configurations are sup¬ 
ported by the software: 

• Idle standby, in which one other¬ 
wise idle node in the cluster func¬ 
tions as the standby replacement 
for a failed node 

• Rotating standby, where a prede¬ 
fined or contention takeover se¬ 
quence provides the standby 
capability 

• Mutual takeover, where all nodes 
in the cluster back up each other 
while sharing the application load 

• Concurrent access, where working 
nodes share the same workload 
and data simultaneously 

http://www. performance-computing, com 


With a concurrent-access configu¬ 
ration, the optional LoadLeveler for 
AIX software can allocate user logins 
across the nodes in the cluster based 
on utilization levels, thereby maximiz¬ 
ing overall cluster performance. 


performance 

As systems become more complex, 
so does the mix of criteria that should 
be considered when assessing and 
comparing the machine. Performance 
at the high end is not just a matter of 
having the fastest CPU. A combina¬ 
tion of processing power, system 
bandwidth and latency, and architec¬ 
tural issues affect the system's overall 
performance rating. This is particu¬ 
larly true when looking at HA sys¬ 
tems, where the complex combination 
ot hardware and software features de¬ 
termines a system’s suitability to a 
particular task in a specific environ¬ 
ment. A mix of features that may be 
perfect for one location may not be 
suitable for another environment. 

Thus, we felt that a broader view of 
the HA-H70’s performance was called 
for, rather than just looking at SPEC 
benchmark performance. 


On the HA side of the HA-H70 equa¬ 
tion, performance considerations are 
particularly site-dependent. HA is not 
instantaneous—failover can range from 
a few seconds (nine to ten seconds min¬ 
imum on the HA-H70) to several min¬ 
utes, depending on the complexity of 
the configuration, the resources shared 
within the cluster, and the application 
failover processes that may need to take 
place. While it would be convenient to 
be able to distill the HA-H70’s HA 
performance down to a single number 
that could be easily compared to other 
systems, that is not possible. A compar¬ 
ative analysis done by D. H. Brown As¬ 
sociates Inc. is available on IBM’s Web 
site (http://www. austin. ibm.com/ 

resource/consult/dhbrown/msc. htm i) 

and is worth a bit of study. The study 
examines 11 categories of HA function¬ 
ality, and compares various high-end 
systems, applying certain weighting fac¬ 
tors to each of the categories. The study 
also cautions that the weighting factors 
used in the comparisons may not be ap¬ 
plicable in all situations, so you will 
have to do a bit of digging for the infor¬ 
mation that is most useful to your envi¬ 
ronment. Bear in mind when reading 
the report that it examines an earlier 
version of HACMP running on a differ¬ 
ent RS/6000 system, an S70. The infor¬ 
mation is useful, nonetheless, and 
much of it can be applied to the HA- 
H70 with a little updating. Benchmark 
results are far easier to deal with. 

One of the target markets for the 
HA-H70 is Web-driven e-commerce. 

With respect to Web performance, 
the system’s SPECweb96 results are 
helpful. A four-way H70 server 
scored 11,774 HTTP operations/sec 
in that test. For comparison, consider 
the Dell PowerEdge 6350/500 run¬ 
ning four 500MHz Pentium III Xeon 
CPUs (13,984 ops/sec), the Hewlett- 
Packard HP9000 N4000, running four 
440MHz PA8500s (13,051 ops/sec), 
and an older Sun Enterprise 450 run¬ 
ning four 400MHz UltraSPARC II 
CPUs (9,115 ops/secj. 

For conventional CPU performance, 
we used our normal battery of SPEC95 
benchmarks. Our SPEC95 runs on one 
of the nodes in the HA-H70 cluster 
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produced scores of 648 for SPECfp_ 
rate95 and 558 for SPECint_rate95. As 
shown in Figure 2, the H70 scored 


higher on floating point than SGI’s 
Origin 200 server (614), equipped with 
four 225MHz Mips R10000 CPUs and 


HACMP features 
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Some of the other features of High Availability Cluster Multiprocessing for AIX (HACMP), as 
explained in the IBM documentation, include: 
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HORIZONTAL SCALABILITY 

• Boosts overall performance and capacity by sharing disk and/or 
processor resources of clustered systems, thereby spreading applications 

across RS/6000 servers 

• Provides scalable growth with reduced reinvestment and increased sys¬ 
tem availability 

• Enables mix of uniprocessor and multiprocessor nodes for application 
performance and disk sharing 

SUPPORT FOR MULTIPLE AVAILABILITY CONFIGURATIONS 

• Allows tailoring of HACMP to your environment for a flexible solution 

that can change with your business 

• Allows growth for availability in either standby or mutual takeover 
modes in 2- to 32-node clusters 

CLUSTER MANAGER 

• Advises of HACMP cluster configuration changes 

• Allows access to all shared data within the cluster even if a system in the 
cluster fails 

TAKEOVER SCRIPTS . . , 

• Offer several different ways to customize takeover actions in a cluster 

SUPPORT FOR CLUSTER MANAGEMENT SMIT AND VSM FACILITIES 

• Provides common interfaces (such as a drag-and-drop GUI) to make it 
easier to install and configure highly available cluster systems as well as 

maintain them on the network , , 

• Allows cluster management from a single system console tor the duster 

• Provides comprehensive highly available monitoring utilities to manage 

and tune clusters , 

• Enables visualization of relationships between cluster hardware and 

software resources 

CLUSTER SINGLE-P0INT-0F-C0NTR0L 

• Enhances system management by helping to reduce system-administration 
errors and enabling system tasks to be performed once for all cluster nodes 

• Provides a single-server image so the cluster looks like a single system 
for reduced system administration 

DISTRIBUTED LOCK MANAGER , 

• Enables additional application-level facilities that can help coordinate 

concurrent executions, such as resource sharing on different platforms 

• Lets applications simultaneously coordinate execution on complex clusters 

• Provides data integrity when sharing common data in a concurrent 
access cluster 

CLUSTER NODE SNAPSHOT UTILITY .. . . , 

• Saves configuration and configuration changes to facilitate cloning o 

additional clusters 

• Allows maintenance of multiple cluster configurations 

DYNAMIC RECONFIGURATION 

• Enables continuous system maintenance without disruption 

• Allows cluster resources to be added or removed without disruption 


256MB RAM, but was lower than the 
SGI’s result on the integer operations 
(609). Sun’s Enterprise 450 scored 
higher on both tests (758 and 609 re¬ 
spectively), as did the Compaq Alpha¬ 
Server 4100 5/600 (858 and 657) and 
HP’s new N4000 (1,495 and 1,209). 
All of the comparison systems also 
were configured with four CPUs. Chip 
speeds, RAM, and cache configura¬ 
tions are also shown in Figure 2. 


HOW IT RATES _ 

The cabinet design of the HA-H70’s 
S00 rack shares features with other sys¬ 
tems at the high end of the RS/6000 
line—matte black in color, strongly ar¬ 
chitectural in appearance, and generally 
distinctive. The system engineering in¬ 
side the cabinet provides ample room 
for expansion boards, RAM, and disk 
storage within each of the H70 units. 
Additionally, the system’s design forms 
a good foundation for HA features, and 
we liked the structured robustness of 
the HA features within the HACMP soft¬ 
ware. We rate design as excellent for the 
HA-H70, and confer the corresponding 
four Performance Computing flags. 

Installation of the HA-H70 was 
consistent with that of other clus¬ 
tered systems we have worked with, 
although configuration of the 
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HACMP software was more labor- 
intensive than we expected. IBM 
does provide software engineering 
support, as do most manufacturers 
of high-end systems. Thus, if you are 
new to HA, taking advantage of that 
extra level of support can be benefi¬ 
cial. We encountered some trouble 
in getting the appropriate pre¬ 
installation documentation, as the 
HA-H70 manuals were not available 
online at the time of our review. We 
rate installation of the HA-H70, in¬ 
cluding the extra engineering sup¬ 
port, as good—three flags. 

Printed documentation for the HA- 
H70 hardware and the HACMP soft¬ 
ware is generally well-written and 
accurate. The HACMP manuals could 
be improved with better introductory 
sections, however. The manuals tend 
to delve into detailed descriptions of 
how the tree limbs work without first 
explaining what either the trees or the 
forest are all about, and so working 
your way through the material can be 
a bit tedious. You will also want to in¬ 
stall all of the available online docu¬ 
mentation. It is not installed by default 
at the factory, even for a system of this 
size and complexity, and having it 
available online locally is far more 
convenient than dealing with delays in 
Internet flow. We rate documentation 
for the HA-H70 as average—two flags. 

Expandability within each of the 
H70 server units, and the S00 cluster 
cabinet, is excellent. We were im¬ 
pressed by the 8GB RAM capacity of 
these relatively small units, and the 
H70 has more internal disk capacity 
than any system this size we have 
worked with. Although the SSA storage 
arrays might be considered dead-end 
technology, because SSA has largely 
been supplanted by Fibre Channel, the 
SSA architecture fits nicely with the 
cluster requirements of the HA-H70, 
and provides excellent storage density 
and bandwidth. The HA-H70 earns an 
outstanding in the category of expand¬ 
ability, a full five-flag rating. 

The HA-H70’s operation displayed 
robustness during our testing. We had 
no hardware problems during our re¬ 
view of the system, and AIX 4.3.2 pro- 
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Figure 2 SPECrate95 benchmark results 
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HI IBM RS/6000 HA-H70, 4 340MHz RS64-II CPUs, 2GB RAM. 4MB L2 cache/CPU 

0 HP N4000, 4 440MHz CPUs, 8GB RAM, 512KBi and IMBd L2 cache/CPU 

fff Compaq AlphaServer 4100 5/600,4 600MHz 21164 CPUs, 512MB RAM, 96KB L2 cache/CPU 

g: Sun E450 4 400MHz UltraSPARC II CPUs, 1GB RAM, 4MB12 cache/CPU 

(P SGI Origin 200 4 225MHz Mips R10K CPUs, 256MB RAM. 2MB L2 cache/CPU 


vided a solid foundation for the clus¬ 
tering software. HACMP detected our 
artificially introduced hardware 
glitches quickly, and failovers took 
place as expected (within about 15 to 
20 seconds on our relatively simple 
configuration). It should be noted, 
however, that our S00 came with but 
a single power cable, meaning that if 
one electrical circuit goes down, so 
does the whole system, clustered or 
not. We rate the HA~H70’s operation 
as good, another three flags. 

Performance of the HA-H70 on 
industry-standard benchmarks was 
respectable, but not stellar. The 
HA-H70’s SPECint_rate95 result was 
close to that of competing midrange 
systems from Compaq, SGI, and Sun, 
but trailed Compaq and Sun on float¬ 
ing point. Further, the HA-H70 was 
substantially behind the scores of the 
HP N4000, but so were the other sys¬ 
tems used for comparisons. The HA- 
H70 did about 20 percent better on 
$PECweb96 than Sun's Enterprise 
450, but trailed the HP N4000 and an 


Intel-based Dell server running Win¬ 
dows 2000 by about the same margin. 
Thus, the CPU performance of the 
system would be viewed as average. 
Considering the system’s strong HA 
features, however, we rate the overall 
performance of the HA-H70 as good. 

The HA-H70 is an able candidate for 
applications requiring server-level HA 
features, even though HA should not be 
considered the panacea for all situa¬ 
tions. For example, for a Web site with 
relatively small data requirements, 
where the data can be easily replicated 
across a bank of smaller Web servers, a 
load-balancing appliance that maintains 
user connections might be a more effec¬ 
tive solution than HA. In contrast, the 
structured and configurable failover fea¬ 
tures of HACMP fit well in structured 
application environments such as trans¬ 
action-oriented e-commerce, where a 
sophisticated DBMS forms the system’s 
back end. For those more complex envi¬ 
ronments, the HA-H70 is an appropriate 
choice, and earns an overall rating of 
good—three flags. MB 


Performance Computing November 1999 45 










































Special Discount For Performance Computing 
Readers! Save $10 off all DDJ CD-ROM products! 



Alternative.. 
Programming: 


I 

vvv-a 


Eh 8tt'b , v jsuTTi prints lbs anew 
Krapuc-heftsh'i nstirita i# Pjihci iitFrbutms 
lilies. J3 p 4 refataJ urtidK* 




Dr. Dobb’s Python Resource CD-ROM 

Dr. Dobb 's Python Resource CD-ROM is the best available source of Python information you'll 
find! It includes Python distributions for platforms ranging from Linux to Win32, and utilities and 
applications for programmers and end users alike. The CD-ROM also includes tutorials, FAQs, and 
Python articles from leading magazines such as Dr Dobb's Journal, Web Techniques, 

Linux Journal, and more! 

Python is a powerful interpreted, object-oriented, and portable scripting language 
that is easily integrated to all of your programming projects. 

NEW RELEASE! PRICE! $39.95 
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Dr. Dobb's Alternative Programming Languages CD-ROM is back by popular demand! The 
Alternative Programming Languages Release 3 CD-ROM is your definitive resource for 
cutting-edge programming environments, giving you access to the most innovative, 
solution-providing languages and tools available today. 

This new release contains the most comprehensive collection of programming languages ever 
assembled with over 600 megabytes of data! 

The Alternative Programming Languages Release 3 CD-ROM will get you up to 
speed with languages and docs for Squeak, Dylan, Mozart, Octave, SatherK, Haskell, Lua, EiC, Small Eiffel, Erlang, 

Modula3, Standard ML of New Jersey and more! 


NEW RELEASE! PRICE! $49.95 


Dr. Dobb’s Tcl/Tk Resource CD-ROM 


Dr. Dobb s Journal & the Tcl/Tk Consortium deliver the most comprehensive resource of Tcl/Tk 
available on one CD-ROM! Tcl/Tk and its extensions are powerful tools for software developers. 

Dr Dobb's Tcl/Tk Resource CD-ROM is perfect for all programmers who need to get their prefects out 
the door - fast! This CD-ROM contains programs and libraries that are ready to run, and easy to tnsta . 

PLATFORMS INCLUDED: AIX / Alpha OSF / Free BSD / HPUX / IRIX / Linux / Macintosh / SCO 
Solaris / Windows 95/NT / ... and more! 

USE TCL/TK TO: 


Build web sites • Perform regression testing • Act as an embedded command language • Create 

new applications by integrating and extending existing components and applications • Shrink development time 

with this compact and efficient programming language 


PRICE! $24.95 


r^coVoML/Ctr ,s www.ddj.com/cdrom/value/ 


Visit our 
from Dr. Dobb's CD-ROM Library 






D r.Dobb’s ORDER TODAY! 
800 - 992-0549 


(U.S. & Canada) 


Other Countries: 785-841-1631 • E-mail: orders@mfi.com - Fax ~ 2624 

Mail Orders: Dr. Dobb s CD-ROM Library, 1601 West 23rd St, Su.te 200, Lawrence, KS 66046-2703 USA 


















































































SOFTWARE REVIEW 


Emmett Dulaney 

RED HAT LINUX 6.0 


A 


New features add business appeal, but 
enough for corporate clients? 


W hile there are certainly ex¬ 
treme views at both ends 
of the Linux spectrum, the 
middle, commercial application of 
the operating system, is the most in¬ 
teresting. In this arena, Red Hat's 
Linux distribution is one of the lead¬ 
ers, and garners considerable atten¬ 
tion within business and financial 
operations. In fact, Red Hat Linux 
has been awarded InfoWorld’s Oper¬ 
ating System of the Year for three 
consecutive years. Our question, of 
course, was whether the new release, 
Red Hat Linux 6.0, could live up to 
its award-winning heritage. 


WHAT MAKES IT SPECIAL 

One of the biggest bullets fired 
from the anti-Linux crowd is that it is 
an OS without applications. While an 
OS can be a novelty, the inability to 
do anything with it can be quite a 
hindrance. Red Hat addresses this is¬ 
sue head-on by including a CD con¬ 
taining almost 400 applications. 
Among the applications included are 
Applixware (an office suite for docu¬ 
ments, spreadsheets, and HTML au¬ 
thoring), Flashpoint (C++ to HTML 

http://\vww.performance-computing.com 


generator). Star Office (spreadsheets, 
word processing, e-mail, HTML, and 
so on), ViaVoice (from IBM, for voice 
dictation) and VSI-Fax (faxing soft¬ 
ware). Some of the applications are 
full versions, others are limited ver¬ 


sions, and still others are simply 
demos. It is beneficial to have these 
applications available for an immedi¬ 
ately productive use of Linux. At the 
same time, none of the included ap¬ 
plications are compelling enough to 
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warrant an office-wide conversion to 
Linux. 

Further differentiating itself from 
the Linux populace, Red Hat pro¬ 
vides easy installation, and includes 
a 300-page Getting Started guide 
along with a 400-page Installation 
Guide. Full source code is included 
on yet another CD (bringing the total 
to three). 

Red Hat also stands out from 
other distributions of Linux by offer¬ 
ing 30 days of full telephone support 
along with the printed manual and 
Getting Started guide. In addition, 
there is 90-day e-mail and fax 
support. 


FEATURE SET_ 

Two user interfaces (GNOME and 
KDE) provide a Windows-like feel, 
complete with drag-and-drop capabili¬ 
ties, icons, shortcuts, and a toolbar. If 
you have ever used Windows 95, 
learning GNOME is easy. 

The Red Hat Package Manager 
(RPM) 3.0 keeps track of all in¬ 
stalled packages: updating, upgrad¬ 
ing, and recompiling them as 
needed. RAID (Redundant Array of 
Inexpensive Disks) is supported (in¬ 
cluding hot-swappable features) at 
the following RAID levels: 0 (no 
fault tolerance, but the ability to use 
volume and stripe sets), 1 (fault tol¬ 
erance as disk mirroring), 4 (dedi¬ 
cated parity drive), and 5 (disk 
striping with parity). 

The Experimental GNU Compiler 
System (EGCS) is included to simplify 
development. A vast improvement 
over earlier C + + compilers, this one 
supports 64-bit code, namespaces, 
thread-safe exception handling, and a 
host of other features. 

Also included in Red Hat are Anon- 
ftp (for anonymous ftp access), Bash 
(the GNU Borne Again shell) Dhcp-2 
(for Dynamic Host [TCP/IP] configura¬ 
tion), ElectricFence (memory allocation 
debugger), ImageMagick (for display¬ 
ing X images), Kaffe (a Java virtual ma¬ 
chine) , Mgetty (for data and fax 
modems), and Xfree86 (an X server). 


| Red Hot Linux 6.0's desktop 

INSTALLATION 


I tested the OS by installing it on 
several machines. In all cases, I 
found it to be one of the simplest 
and most straightforward installs of 
any 05. The first attempt took 51 
minutes, only because I purposely 
made wrong choices, and rebooted a 
number of times. Afterwards (know¬ 
ing what to expect) it was possible to 
repeatedly complete installations in 
under 30 minutes. 

During the installation, you choose 
whether you want to install/optimize 
the OS for use as a workstation, server, 
or something in-between (custom). 

The shipping box lists the hardware re¬ 
quirements as 16MB RAM and 500MB 
free hard-drive space, but you should 
have (at a minimum) twice that much 
RAM to even consider the install. The 
free hard-drive space requirement dif¬ 
fers on the type of install you choose: 
250MB is the bare-bones minimum for 
use as a workstation, 600MB is needed 
for an Internet-ready workstation, 
350MB is the bare-bones minimum for 
the server configuration, and 1.6GB is 
the recommended minimum for a true 
general-purpose server. 

During the installation, you create 
an emergency boot disk. A word to 


the wise, be careful not to lose this, as 
it is needed to boot the system if start 
up files become corrupted. I highly 
recommend making a copy and stor¬ 
ing it in a safe location. 

USAGE OF THE 2.2 KERNEL 

Many of the features v. 6.0 offers 
over previous Red Hat versions come 
as a result of the upgrade to the 2.2 
kernel. It is this kernel that provides 
such features as CODA (file-system 
support), ipchains (firewall tool re¬ 
placement for ipfwadm), IPv6 support 
(also known as IP Next Generation 
long-file name support), Memory sup¬ 
port of up to 1GB on Intel platform 
automatically detected (2GB through 
some configuration), Serial consoles, 
and Swap drive support up to 2GB. 

Linux has new versions available 
almost daily. As I write this, v. 2.2 is 
considered to be the latest “stable re¬ 
lease, but the versions are now up to 
2.3.13. Most of the changes have been 
minor bug fixes to individual utilities 
and features. To see what each ver¬ 
sion’s changes are, check the Web at 
http://www. kemelnotes.org. 

The next major kernel revision is 
expected to be 2.4, with a develop¬ 
ment-completion date expected at the 
end of the year. Expected features of 
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SOFTWARE REVIEW 


2.4 include PCMCIA support, and 
plug-and-play capabilities. 


CERTIFICATION AS WELL 

One of the differentiating features 
between Red Hat and most other 
Linux vendors is it offers both a train¬ 
ing and certification program. 

Certification has become the hot 
commodity in the administrative world, 
thanks in large part to the MCSE pro¬ 
gram from Microsoft and the CNE pro¬ 
gram from Novell. Red Hat’s training is 
different from, say, Microsoft and Nov¬ 
ell, because they rely upon multiple- 
choice exams to certify an engineer/ 
administrator, while Red Hat requires 
passing a supervised hands-on lab. 

To become a Red Hat Certified 
Engineer (RHCE), one must take 
prerequisite courses through Red 
Hat or Global Knowledge Network 
(http://www.am.globalknowled.ge 
.com), or have the experience neces¬ 
sary to meet the objectives for the 
following three courses: Introduc¬ 
tion to Red Hat Linux, Red Hat 
Linux System Administration, and 
Red Hat Linux Networking and Se¬ 
curity Administration. 

Each class is four days in length 
and most include one hands-on 
workstation per student (in some 
cases the introduction and system- 
administration classes can be bro¬ 
ken into two segments, I and II, 
each lasting two days.) Classes are 
held in North Carolina by Red Hat, 
and around the country by Global 
Knowledge. 

The price through Red Hat is 
Si,998, $2,098, and $2,198 for the 
three classes respectively, and slightly 
higher at Global Knowledge. From 
these classes, you are expected to 
master basic network security, basic 
security, basic TCP/IP networking, 

Intel architecture, networking con¬ 
cepts and technology, networking ser¬ 
vices, UNIX file systems, and UNIX 
system administration. 

With this knowledge, the adminis¬ 
trator can then take the RHCE Train¬ 
ing and Certification course or choose 


to take the exam. RH300 is a five-day 
course that includes a hands-on exam. 
If you already know the requirements 
and do not want to take the class, you 
can opt for the one-day hands-on lab. 

During the actual exam/lab, you 
are expected to set up and adminis¬ 
ter a server. You are measured by 
certain criteria, including security 
and network services. A proficiency 
in troubleshooting and diagnostics is 
also required, as well as a mastery of 
some common administrative tools. 


THE PRODUCT _ 

Red Hat v. 6.0 retails for $79.95 for 
the Intel version or $99.95 if bundled 
with Power Tools. Red Hat is available 
as the default OS on new systems pur¬ 
chased from several major vendors in¬ 
cluding Compaq, Dell, HP, and IBM It 
offers full POSIX compliance, symmet¬ 
ric multiprocessing (up to four proces¬ 
sors), the NFS file system, and is 
optimized for Web, intranet, and In¬ 
ternet use. Version 6.0 is based on the 
2.2 Linux kernel, supports 2GB swap 
files, has serial console support, a 
scalable kernel, and frame buffer sup¬ 
port native to the kernel. 

As of print time Red Hat just re¬ 
leased the 6.0 E-Commerce Server. 
Security enhancements and features 
have been added to the base product 
to provide safer Web-based transac 
tions. Red Hat also markets two 
other products: Extreme Linux and 
Maximum RPM. 


SHOULD YOU USE IT 

If you are looking to install an OS 
on the laptops of your mobile sales 
force, or to place on office worker’s 
machines you might want to hold 
off. This is not because of anything 
related to Red Hat, but due to the 
lack of applications for these types of 
operations. This is almost guaranteed 
to change in coming months, with 
Linux versions of Lotus’s Domino 
and other major programs in the 
works. 

If you want to stay current try the 
“RHMember Program,” a subscription 
service through Red Hat. Members are 
automatically shipped every new up¬ 
date for a year, ensuring you always 
have the latest version of Linux. The 
enhanced “RHMember More Pro¬ 
gram works on the same concept, 
where instead of being sent updates, 
they are compiled on CDs and mailed 
every six weeks. 

If you are looking for a robust 
OS that can be used for Web opera¬ 
tions, then Red Hat Linux is an 
excellent choice. Red Hat is also an 
excellent choice if you are looking 
for an OS to be used by your devel¬ 
opers to replace much more expen¬ 
sive UNIX machines, or any similar 
operation. MB 

Contact Red Hat Software Inc., P.O. 
Box 13588 Research Triangle Park, A 1C 
27709. Tel: 919-547-0012 or 888-RED- 
UATl, fax: 919-547-0024, Web: http:// 
www.redhat.com. 


Red Hot Linux 6.0 Web resources 




To learn more about Red Hat L 

• Development 

• General Linux Informotion 

• Hardware compatibility 

• Home Page 

• Knowledgebase 

• Purchasing 

• Support 

• Train ing/Certificotion 


mux, or to purchase for installation on your systems, check the following sites: 

http://developer.redhat.com 
http://www.lmx.com or http://www.linux.org 
nttp://support.redhat. com/hardware/ 
http://www.redhat.com 

ffX/j^reilkUomAmMgekseAb/mbe/lMlml 

http://wpport.redhat. com 

http://www.redhat.com/products/training.html 


'or 


http:/ /Ww. performance-computing.com 
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SOFTWARE REVIEW 


Ben Thompson 

ACCRUE INSIGHT 3.0 


Accrue Insight 3.0 provides flexibility in 
measuring Web site traffic and 
analyzing visit patterns. 


I n the Web world, a site’s value 
and popularity can be distilled 
down into numbers—how many 
hits, the duration of page views, and 
how many users clicked through the 
banner ads. Site administrators need a 
way to keep an accurate accounting of 
these numbers and generate informa¬ 
tive reports. Accrue Insight, a Web 
traffic measurement and analysis tool, 
is one such way. 

If you only need basic statistics 
such as aggregate visits, files served, 
and page views to your site, then Ac¬ 
crue Insight may be more than you 
need. This software is aimed at ad¬ 
ministrators who want to perform 
detailed performance analyses of 
their Web sites, rather than network 
engineers planning network capacity, 
although Insight can be used for 
both. 

We used Insight to measure the 
performance of individual sites as 
well as retrieve aggregate traffic in a 
Web farm of over 180 domains. Our 
software requirements included the 
ability to measure server response 
time and allow system users on differ¬ 
ent continents to organize data in 
myriad ways. We knew we needed a 
packet sniffer on our network and a 


good Web-based user-authenticated 
reporting tool on the front end for sys¬ 
tem users. And we knew that robust 
reporting would require that data be 
stored in a high-caliber database. 

Accrue Software designed Insight 
with many of these features. Perhaps 
the most important improvement in 
version 3.0 (released in April 1999) is 
the improved database loading speed. 
After upgrading the warehouse soft¬ 
ware, nightly load times on our sys¬ 
tems were reduced from over six 
hours to under two (for the over-180 
domains mentioned earlier). 


IN THE FIELD _ 

Insight is designed for large-scale 
enterprise Web environments. The 
bundled Red Brick (now part of In¬ 
formix) RDBMS performs well under 
large volumes, but is memory inten¬ 
sive. A Sun E450 with 512MB RAM of¬ 
ten paged out (swapping was never 
observed) and sometimes blocked 
processor access during simultaneous 
ad hoc queries against a database 
containing over 1.3 million HTTP re¬ 
quests per day. However, even when 
blocking processor access due to 


memory limits, the processors barely 
broke a sweat, with logs showing a 
peak system load of only 1.5. Batch- 
report generation is recommended for 
all repetitive reporting needs and is 
less memory intensive. 

Much of Insight’s power, besides 
the sheer scale of the system, is pro¬ 
vided by the Report Wizard (see Fig¬ 
ure 1, p. 52), a reporting interface 
that allows authorized users to sort 
data in various ways. The Wizard is 
a later addition to Insight and is 
slowly replacing the earlier Java- 
applet-based Report Explorer. Unfor¬ 
tunately, the reporting functionality 
is currently split between the two in¬ 
terfaces. For example, the Wizard al¬ 
lows users to view referrals from 
user-specified domains (including 
query strings), but not referrals to 
specified URLs, while Explorer pro¬ 
vides a means of viewing top refer- 
rers to specified URLs, but not from 
specified referrers. In addition, when 
using the Wizard, a user can view 
the total time spent (by all visitors) 
to a page or a site, and the number 
of page views and visits, but it 
doesn’t do the simple math to give 
the average time spent per page or 
per visit, which is aggravating. The 
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ACCRUE INSIGHT 3.0 


Explorer does provide a report on av¬ 
erage time spent per page, but not 
per visit. Earlier annoyances in the 
2.6 release were resolved in the cur¬ 
rent version, and we have been so¬ 
licited by Accrue for product 
suggestions twice in six months. 

Insight ships with an extensive 
set of predefined reports in both the 
Wizard and Explorer (see Figure 2). 
The Explorer reports can be set up 


types to capture 


to run in overnight batch mode and 
be e-mailed to marketers and/or 
posted to personal report pages. 

The reports available through the 
Wizard cannot currently be batched, 
but Accrue is planning on the next 
major product revision to include 
this feature. 


Insight also lets administrators de¬ 
fine filters made up of groups of site 
URLs and/or client hosts. Using URL 
group filters, a Web publisher can run 
reports on specific areas of a site. 

With host filters, site publishers can 
see, for example, which pages of their 
site their competitors or their cus¬ 
tomers are viewing. However, this 
flexibility comes at a price. When fil¬ 
ters are used, the software must read 


through the detailed hit table, which 
can boost the time it takes to get re¬ 
port results from seconds to minutes. 

Generating queries that cover a 
long time span also boosts the wait 
time, even when not using filters. 
When we tried to run reports showing 
top-level hosts making requests to our 
combined domains, we could not 
specify time spans longer than ten 
days without hanging the system. Al¬ 


though few installations are tracking 
180 domains, our total number of re¬ 
quests per day is not atypical. 

Insight does not ship with exten¬ 
sive charting or graphing capabilities, 
but instead allows all reports, both 
from Wizard and Explorer, to be out¬ 
put as comma-delimited text for easy 
import to a spreadsheet application. 

This is a strategic decision by Accrue, 
and it makes sense, since engineering 
talent is better spent on core data- 
crunching issues, rather than rein¬ 
venting graphics capabilities every 
enterprise already has. 

A major boon to Explorer is a navi¬ 
gation graph that provides a flow 
chart of top paths to and through a 
site (see Figure 3). Users may desig¬ 
nate any page of their site as the “fo¬ 
cus node” and view referrals to and 
redirects from that node. A simple 
click on a different node makes that 
node the focus. Host and URL group 
filters may be applied to the naviga¬ 
tion graph as well. 

The network traffic-collector 
piece can be run on the same box as 
the data warehouse or separated. An 
advantage to running them apart is 
that the collector can hold raw data 
for several days (or weeks if space is 
available) in case the warehouse 
goes offline. The collector writes in¬ 
dividual HTTP requests into domain- 
specific directories, creating a new 
file every hour. Typically the Insight 
warehouse pulls data from the col¬ 
lector every hour. It checks to see 
which of the files on the collector 
have already been moved over, then 
moves the new ones. If you are sav¬ 
ing data on the collector for several 
days, and have many domains, the 
warehouse must check thousands of 
files just to move over a handful. 
When we held data on the collector 
for eight days, we found that transfer 
times varied from 35 to 60 minutes 
for one hour of data, allowing no 
breathing room for increases in traf¬ 
fic. Cutting the time we held data on 
the collector resulted in a linear de¬ 
crease in transfer time. Most enter¬ 
prises don’t run scores of sites, so 
this should not be a problem. 


Figure I The Insight Report Wizord allows numerous 
user options for generating detailed reports. Report 
configurations con be saved by users for later re-use. 
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Step 2. Report Scope 
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The package is highly 
configurable, letting application 
administrators specify MIME 
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INSTALLATION 


Installation and setup of the soft¬ 
ware is straightforward but should be 
done with an administrator’s support. 
The package is highly configurable, 
letting application administrators spec¬ 
ify MIME types to capture (that is, true 
pages, not sub-elements within the 
page), hosts to ignore (for example, in¬ 
ternal traffic), and whether to grab 
query strings (and from which refer¬ 
red). Also, data from Web server ac¬ 
cess files can be auto-converted to 
Accrue format and uploaded to the 
warehouse. All that is required to 
write the necessary configuration files 
is a basic understanding of regular ex¬ 
pressions. Again, however, there is a 
cost associated with gathering the data 
that is no reflection on the product: 
capturing query string data fills up the 
referrer table more quickly, since there 
are potentially many more unique re¬ 
ferred. Conversely, excluding image 
requests from the detailed hit table 
saves not only disk space, but (more 
importantly) reduces query times. 

The table schema is arranged to 
store requests for content that may be 
split among (or mirrored across) sev¬ 
eral servers. Each requested resource 


accalll 
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Top Requests 


None - H2 
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Figure 2 "MyAccrue" provides individual end users 
witti o set of reports that ore batch generated niqhtjy. 
Reports can also be e-moiled automatically A default 
report set or custom reports can be run for each user. 


is assigned to a specified “content set" 
(typically a single domain). Each con¬ 
tent set can be associated with one or 
several servers, or one server can be 
associated with several content sets. 
Likewise, a site can comprise one or 
more content sets. 

Several data-management tools are 
provided through the admin user inter¬ 
face, including data-segment cycling. 

This lets the administrator toss out 
older detailed data (with the option to 
retain summary data), recycle disk 
space, and delete data for selected sites 
entirely. Unfortunately, data for specific 
content sets cannot be so easily deleted. 

If your content set/site/server relation¬ 
ships change over time, reflecting those 
changes in the Insight database can re¬ 
quire creative SQL gymnastics. 

Insight documentation is extensive 
but the editing is poor. Some features 
are not documented at all, such as the 
command-line syntax for performing 
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Figure 3 The NovGraph shows the path users have 
taken through a client's Web site. 
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manual data loads. Tech support is in 
line with other small software firms 
undergoing growing pains. The tech¬ 
nicians are competent and know their 
way around the product, but can be 
stumped occasionally. The principle 
drawback is lack of an escalation 
path. If the front line support can’t 
answer, then you either pay for an en¬ 
gineer to make a site visit or you fig¬ 
ure things out yourself. 

There are at least a half-dozen other 
software package vendors in the Web 
site traffic-analysis space, with two or 
three others in the enterprise class. Ac¬ 
crue Insight should make any short 
list, though, due to its basic architec¬ 
ture, scalability, and flexibility. 

Contact Accrue Software Inc., 48634 
Milmont Dr., Fremont, CA 94538. 

Tel: 510-580-4500 or 888-4ACCRUE, 
fax: 510-580-4501, Web: http://www 
.accrue.com. 

Supported platforms: Datastore (ware¬ 
house) requires Solaris 2.5/2.6, Net¬ 
work Collectors require Solaris 2.5/2.6 
or Windows NT 4.0. A Java-enabled 
Web browser is required for using the 
UI (Netscape Navigator 3.0. 1 - 4.5 or 
Microsoft Internet Explorer 4.x recom¬ 
mended). Note: Accrue is reportedly 
close to releasing a version of their 
warehouse ported to Oracle 8.x. 
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DAEMONS & DRAGONS 


William LeFebvre 


INTERNET BLACK HOLES 


W 


hen the founding fathers of the In¬ 
ternet created a mechanism for the 


MAPS' VIEW OF SPAM 


exchange of electronic mail, little did they 
realize that they were inventing a new mar¬ 
keting channel. Network old-timers like my¬ 
self have always felt it is rude and inap¬ 
propriate to send unsolicited and un¬ 
wanted electronic mail to someone. When 
I first started receiving these “spam” mes¬ 
sages I was shocked and a little angered. 

My immediate response was to reply and 
ask the individual why he sent that par¬ 
ticular message to me. Of course, I didn’t 
receive a reply. 

Spam has been a problem on the Inter¬ 
net for most of the ’90s. The feeling 
among administrators has always been 
one of near hopelessness. How does one 
differentiate between legitimate mail and 
unwanted junk? Recent releases of Send- 
mail have included mechanisms for de¬ 
tecting badly formed mail messages, a 
hallmark of spammers (see “Sendmail 
And Spam," August 1998, p. 55). One 
ability Sendmail now boasts is a blacklist: 
a file listing sites from which you never 
want to accept mail. 

Blacklisting is certainly one way of 
limiting spam—any site that has a history 
of originating spam can be added to the 
list. But there are many sites, and the possibility of a 
spam-hosting site repenting of its ways. Who is going to 
maintain the blacklist? 

The Mail Abuse Prevention System, LLC (MAPS), a Cal¬ 
ifornia non-profit corporation, has an answer. They call it 
the Realtime Blackhole List (RBL). This is a list of sites 
known to originate or relay spam. Individuals at MAPS 
maintain this list for the benefit of their mail servers and 
for anyone else who wants to use the information. 


i ! 

/ 


The individuals who formed MAPS are fed up with 
spam—unsolicited messages are unwelcome and they clog 
networks, servers, disks, and mailboxes, which led MAPS to 
conclude spam is nothing short of theft of service. Those who 
send the messages have found ways to minimize or eliminate 
their network-access cost, and the unwilling recipients bear 
the brunt of the costs of transporting and storing the spam. 

But what exactly qualifies as 
spam? In the old days, electronic 
mail was a personal medium. Mes¬ 
sages you received were usually from 
people you knew or had a passing 
acquaintance with. Those who 
weren’t were asking you for specific 
information or sending something 
they knew would interest you. In 
other words, the mail was of direct 
benefit to both sender and recipient. 

Spam is anything we don’t want, 
that was not targeted specifically for 
us. It is electronic junk mail, usually 
characterized by mass mailings that 
use bogus return addresses and meth¬ 
ods of delivery that are designed to 
minimize costs to the sender. I have 
worked with people that maintain 
mailing lists of customers, and have 
heard the term “spamming” used to 
describe the act of mass mailing to 
such a list. I don’t agree with that us¬ 
age. Presumably, the members of this 
list requested to be on it, or at the 
least did not request to be left off. 

I he members of the list have an easy mechanism for re¬ 
moval, and requests to be removed are honored. Finally, 
those sending out the mass mailings place the burden of de¬ 
livery on their own equipment, rather than dumping it on 
some unsuspecting relay host. 

It turns out there are two ways to facilitate the deliv¬ 
ery of spam. One is to play host to spammers by provid¬ 
ing them with the facilities to inject their messages into 
the Internet. Usually this is an Internet Service Provider 
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(ISP) who does not know or does not care that one of its 
customers is sending out massive quantities of unso¬ 
licited mail. The other way to help spam along is a pas¬ 
sive roll—letting your mail servers act as a relay point for 
messages. This can happen to anyone who runs a mail 
server directly connected to the Internet. If you are not 
running a mail transport agent (MTA) that specifically 
blocks relaying, then your server could be used by spam¬ 
mers as a place to fan out their messages: they send you 
one message with a thousand recipients, and your server 
does all the work. 


THE REALTIME BIACKHOLE LIST _ 

MAPS maintains a list of sites that, in its view, partici¬ 
pate in propagating spam. The primary purpose of this list 
is to protect MAPS’ own servers from spam attacks. Since 
it views spam as theft of service, it feels it is within its 
rights to protect access to their service. This happens 
through the Realtime Blackhole List (RBL). Since accumu¬ 
lating and tracking sites is a monumental task, other sites 
became interested in gaining access to the RBL so they 
wouldn’t have to duplicate the effort. 

It is important to note that use of the RBL is com¬ 
pletely voluntary. As a site administrator or network 
service provider, you can choose to use the RBL for fil¬ 
tering or you can ignore it. This has kept MAPS out of 
legal trouble from corporations that found themselves 
added to the list. There is a certain amount of trust in¬ 
volved in utilizing the RBL: you are allowing an outside 
organization to control filtering of your incoming mail 
or IP packets. 


HOW THE RBL WORKS _ 

The RBL is a list of IP addresses. It does not contain 
domain names or mail addresses, just IP addresses. If 
MAPS discovers that there is a lot of spam originating 
from a specific address, or within a block of addresses, 
the addresses will get added to the list. Anyone utilizing 
the list will automatically stop accepting mail—any mail— 
from the addresses. Some sites have gone a step further 
and have configured their routers to drop any packets 
coming from those addresses, whether they are SMTP 
packets or not. 

There are two separate manifestations ol the RBL. 

The first and most accessible is glued onto the Domain 
Name System (DNS). The domain rbl.maps.vix.com has 
been set aside to contain IP addresses currently on the 
list These addresses are indexed like they are in the re¬ 
verse domain space [in-addr.arpa), with the four octets 
reversed. Therefore, if 10.1.2,3 was in the list, then an 
address record (A record) would exist for the domain 
name 3.2. 1 . 10 .map.vix.com. All address records in the 


RBL refer to the same address: 127.0.0.2. This is just an 
arbitrary choice, but MAPS says you can count on it re¬ 
maining this way. The actual address used in the A 
record is not important: it is the presence of the A record 
that indicates membership in the RBL. For testing pur¬ 
poses, the address 127.0.0.2 is in the RBL and 127.0.0.1 
is not. Try a DNS lookup for 2 . 0 . 0 . 127 .rbl.maps.vix.corn 
and see what you get. In this form, the list can be con¬ 
sulted by any mail transfer agent (such as Sendmail) 
through a DNS lookup. If the A record exists, then the 
mail is bounced. 

The second manifestation of the RBL is in the form of 
Border Gateway Protocol (BGP) routing advertisements. 

The BGP advertisements are there for service providers 
and others that run their own “autonomous systems. 

They can utilize the information to route all traffic from 
any listed network address into the bit bucket. This is truly 
a black hole in the fabric of the Internet. 

Information in the RBL domain can be accessed in 
one of two ways. Anyone can get the data through a 
DNS lookup for a specific address. In this form, the in¬ 
formation is freely available to anyone who wishes to 
use it. The second form of access is only available by 
subscription from MAPS, and that is in the form of a 
DNS zone transfer from one of their name servers. The 
zone transfer is ideal for larger organizations that handle 
a higher volume of mail. With a local copy of the zone 
they don’t need to do an off-site DNS lookup tor e\er\ 
incoming message. 


GETTING ON THE RBL _ .. 

Not that you would actively seek to be placed on the 
RBL, but you may wonder what sorts of activities would 
justify an addition to the list. MAPS feels that any site 
that acts in a way that is spam-friendly deserves to be 
added. It also feels that sites acting as relays, even inad¬ 
vertently, need to be added to the RBL until they update 
their software to block relayed messages. The justifica¬ 
tion for this strong position is that only by blocking the 
relay sites can the RBL hope to stop spam. Those who 
run the list do not add sites easily or quickly. They con¬ 
sider the list a last resort, and will only use it when more 
diplomatic channels have failed. Initially, efforts are 
made to contact the responsible parties and service 
providers to inform them of the problem. 

Once an address is added to the RBL, any site that 
uses it to block mail will stop accepting any mail from 
the address. Some sites are configured to block all traffic 
from blacklisted addresses. The result is a noticeable de¬ 
crease in connectivity for the site involved. Where the is¬ 
sue gets sticky is when MAPS resorts to adding an entire 
block of addresses allocated to a spam-friendly ISP. The 
connectivitv blackout then extends beyond spammers, 
and ends up affecting innocent third-parties-customers 
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of the same ISP. But remember, those who are blocking 
the packets are doing so voluntarily. They have decided 
to trust the judgment of the folks at MAPS to block 
sources of spam. 


GETTING OFF THE RBL __ 

Getting off the list can be easier than getting on. Once 
MAPS determines that a listed site has taken steps to 
change its spam policy, MAPS will remove the site from 
the list. For ISPs this could mean a change in their access- 
use policy. A good policy is a service provider’s best de¬ 
fense against customers who abuse their Internet access. 
Many large ISPs now have a strong use policy that pro¬ 
hibits activities like spamming. MAPS is willing to work 
with ISPs to help them revise and strengthen their use 
policies towards this end. 

Relay sites are removed from the list once MAPS can 
determine the site no longer permits the relaying of mail 
messages. The people at MAPS can provide an administra¬ 
tor with resources for strengthening MTA software to 
guard against undesired relaying. 


OPPONENTS 

The RBL project is not without its detractors, however. 
Some have compared it to McCarthyism, and some organi¬ 
zations finding themselves on the list have threatened to 
sue. To my knowledge, no lawsuit has actually gone to 
court. The policies used by MAPS are available on its Web 
site (http://www.maps.vix.com) and are quite clear. The site 
provides a list of activities that will get you added to the 
RBL, and a list of activities that will get you off. The RBL in¬ 
formation is also available via a Web interface, designed for 
interactive use by you and me. The list is not kept secret: 
anyone with a Web browser can find out if any specific IP 
address is on it. 

Whether you agree with the efforts of MAPS or not, you 
need to be aware of it and the RBL. If you want to use the 
data in the list to further guard against spam, many of the 
MTAs can be configured to do just that. Agents that have 
support for accessing the RBL via DNS are NT Mail, Postfix, 
qmail, Sendmail, smail, and Zmailer to name a few. If you 
think you’ve been blacklisted, check the list. If the site indi¬ 
cates your address is on it, the best place to start is with the 
resources on the Web page, and a phone call to MAPS. AM 
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Eric Foster-Johnson 


HIGH-DEFINITION X COLOR 


W hen the X Window system became 
popular, particularly on UNIX 
workstations, you were lucky if you had a 
display that supported 256 colors. At the 
time, most X programmers used the sim- 


using a range of 0 to 255). You can look up common colors 
by name with the XLookupCol or function; 

Status XLookupColor{ 

Display* display, 

Colormap colormap, 
char* colorName, 

XColor* rgbColor, /* RETURN */ 

XColor* hardwareColor) /* RETURN */ 



plest color functions because most workstations didn’t pro¬ 
vide more than the simplest color displays. 

In recent years that’s all changed and we now expect 
even low-end hardware to display thousands of colors. Even 
so, most X programs still stick to old habits and don’t take 
advantage of the greater color capabilities that X provides. 

This month we’ll go over color program¬ 
ming, starting from setting up colors in a color- 
map to using more-complicated X visuals. 

X builds its color model on RGB components, 
the red, green, and blue values used to define 
color on a typical monitor. Using the Xcms rou¬ 
tines, short for X color management system, you 
can define colors in terms of CIE (a color model 
defined in 1931 that represents all possible colors 
in a three-dimensional color space) 1 or HSV (hue 
saturation value) definitions, but the Xcms rou¬ 
tines translate either definition to the RGB values 
the X server requires. 

In X, the RGB values go from 0 (all off) to 65535 (all 
on). Many color definitions that you’ll find, though, go 
from 0 to 255. It’s not that hard to convert with a macro 
such as the following: 


On success, XLookupCol or returns a nonzero value and 
fills in the two XColor structures. XLookupColor fills up the 
rgbColor structure with the red, green, and blue compo¬ 
nents as read in from the color database. XLookupCol or 
also fills the hardwareCol or structure with the closest 
match to the color definition that is supported on your 


hardware. Because of this, I tend to use 
the hardwareColor structure rather than 
the rgbColor structure. 

In both cases, the XColor structure 
holds the following values: 


#define Conv256To64K(v) \ 

((65535 * (long) v)/256) 

Whatever method you use, if you start with RGB val¬ 
ues, you need to follow the X scale of 0 to 65535. 

You can allocate color cells from a colormap using RGB 
values. Or, you can look up colors by name from a color 
database. X provides a database of more than 700 color 
names (most of them shades of gray, though). Each color 
in the database is defined with RGB values (interestingly, 


typedef struct { 

unsigned long pixel; 
unsigned short red, green, 
char flags: 

char pad: 

> XColor; 


bl ue: 


XLookupColor fills in the red, green, and blue fields, 
along with the flags, which indicate which of the fields 
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were used by bitmasks: DoRed, DoGreen, and DoBl ue, 
respectively. 

You can then allocate cells in a colormap from the 
color definitions held in the XColor structures filled in 
by XLookupCo 1 or. X calls these color cells pixels, which 
aren t dots on the screen, but values that represent a 
position in a colormap that holds a given color. In sim¬ 
ple colormaps, the pixel is merely an index into an ar¬ 
ray. This is not always the case though, as we’ll discuss 
later. 

To allocate a color cell, call XA1 locColor: 

Status XA11ocColor( 

Display* display, 

Colormap colormap, 

XColor* hardwareColor) /* in/out */ 

The XColor pointer is both an input and output para¬ 
meter. On input, XA11 ocCol or reads the RGB values and 
flags fields in the structure. On completion, XA11 ocCol or 
fills in the pixel field with the pixel value for that color in 
the passed-in colormap. 

Before allocating a new color cell, XA11 ocCol or 
checks if a color cell already holds the given RGB values 
in the colormap you pass in. This lets applications share 
common color cells, say, for red or gray. If you pass in 

the default colormap, chances are most common colors 
are already allocated. 

On success, you can use the pixel field for drawing. 

With the X library, you can call XSet Foreground to store 
the color into a graphic context as the drawing color: 

int XSetForeground( 

Display * display, 

SC gc. 

unsigned long pixel) 


ing color planes lets you do fun things like use color 
planes for double-buffering. A later column will take that 
on. For now, XAllocColorCells takes the following 
parameters: 

Status XA11ocColorCel1s( 

Display* display, 

Colormap colormap. 

Bool contiguous, 
unsigned long* planeHasks, 
unsigned int numberPlanes, 
unsigned long* pixels, 
unsigned int numberPixels) 

With XAllocColorCells, you can allocate both color 
planes and individual cells. If you set the contiguous flag 
to True, you can insist that the color planes allocated must 
be contiguous. This is not always possible if a number of 
colors have already been allocated from the colormap. 

If you re just interested in read-write color cells, pass 
False for the conti guous value, pass NULL for the 
pl aneMasks and zero for the numberPl anes. Pass the 
number of pixels—color cells—you want to allocate in 
the numberPixels parameter, and an array of unsigned 
long values long enough to hold the returned pixel IDs 
in the pixels parameter. For example: 

unsigned long pixels[12] : 

status - XA1locColorCells( 
display, 
colormap, 

False. 

(unsigned long*) NULL, 

0 , 

pixels, 


With a Motif application, you can use the pixel value to 
set the foreground or background resources for a widget 
For example: 

XtVaSetValues(widget. 

XmNforeground, 
hardwareColor.pixel, 

NULL); 


You can also combine the tasks of looking up a colo: 
from a name and allocating a cell with XA11 ocNamedCo 
Both XA11 ocCol or and XA11 ocNamedCo! or allocate 
read-onJy color cells. That is, once set, you cannot cha: 
the definition of the color in that cell. Because of this, i 

tiple applications, using the same colormap, can share 
same colors. 

It’s slightly more difficult to allocate cells that you 
can change later, called read-write color cells. To do t 
call XAllocColorCells or XAll ocCol orPl anes. Alloc 


12 ); 

if (status !- 0) { 

/* We're OK to use the 
colors in the pixels array...*/ 

} 

This call defines a 12-element array and asks for 12 
color cells. 

Allocating read-write color cells is just the first step. X 
gives you these color cells without defining any colors in the 
cells. The next step is to do this by calling XStoreColor: 

XStoreColor ( 

Display* display, 

Colormap colormap, 

XColor* colorDefinttion) 

With XStoreColor, you must not only fill in the RGB val¬ 
ues in the XColor structure, but the pixel field as well. Set 
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the pixel field to one of the pixels you got back from the 
call to XA11 ocCol or Cel 1 s. Also remember to set the flags 
field, typically to the DoRed | DoGreen [ DoBl ue, the OR 
of these bitmasks. 

Once you store in colors, you can then use these color 
cells, the pixel values, with normal X drawing or widget 
color values. You can call XStoreColor,orits brethren 
XStoreColors or XStoreNamedCol or, to then change the 
definition of a color cell on the fly. This is useful for ani¬ 
mated effects or letting a user modify the interface. 


COLORMAPS __ 

So far, all of these calls require a colormap. You allo¬ 
cate colors in a colormap. You can create multiple col- 
ormaps for different tasks and your system hardware 
may be able to display one or more colormaps at the 
same time. 

If you use more colormaps than your hardware can 
support simultaneously, you’ll see color flashing as you se¬ 
lect windows. Parts of your display may also go black as 
other color maps are swapped in. 

To avoid color flashing, and to conserve what used to 
be precious color cells, most X applications use the default 
colormap. Using the default colormap makes your code 
simpler (you often don't have to do special coding to use 
this colormap) and helps enforce a unity of colors on your 
display. You can get the default colormap by calling the 
Defaul tCol ormap macro: 

Colormap DefaultColormap( 

Display* display, 

int screenNumber) 

You can create your own colormaps, but here things 
start to become more complex because you have to deal 
with visuals. 


VISUALS AND COLORMAPS _ 

X abstracts the differences between color hardware 
through the concept of a visual. X provides six visual 
abstractions: 

• PseudoCol or visuals provide read-write color arrays. 
The pixel value provides an index into the array and the 
contents of the array hold the actual color value (the 
RGB data). You can change cells in a colormap created 
under a Pseudocolor visual. 

• Grayscale visuals are a lot like Pseudocolor visuals, 
except you can only have shades ot gray. With such a 
visual, you must set color cells to hold equal red, green, 
and blue values. 


• Stati cCol or visuals are a lot like PseudoCol or visu¬ 
als, but the RGB values in the colormaps are prede¬ 
fined. These colormaps are read-only. 

• Stati cGray visuals are like Stati cCol or visuals, but 
allow for only predefined shades of gray. A black and 
white display has a very simple Stati cGray visual. 

• Di rectCol or visuals decompose the pixel values into 
separate fields for red, green, and blue. Each separate 
field then provides an index into a separate red, green, 
or blue colormap. 

• TrueColor visuals also decompose the pixel values like 
DirectColor visuals. TrueColor visuals, though, have 
read-only RGB values. Typically, these RGB values pro¬ 
vide a near linear ramp of colors. 

Most of the differences of the visual abstractions relate 
to the type of colormaps you can create for a given class of 
visual, such as PseudoCol or or Di rectCol or. 

To create a colormap, call XCreateCol ormap: 

Colormap XCreateColormapt 
Display* display. 

Window window, 

Visual* vi sual . 
int allocateFlag) 

When creating a colormap, you can pre-allocate all the 
cells in the colormap by passing the flag A11 ocAl 1 as the 
al 1 ocateFl ag parameter. Pass Al 1 ocNone to request that 
no cells be allocated for your application up front. Note 
that for visual types that only provide read-only color- 
maps, you must pass Al 1 ocNone. These visuals are the 
Stati cCol or, Stati cGray, and TrueColor visual types. 

It’s up to you to remember which visuals lead to which 
types of colormaps. 

WORKING WITH MULTIPLE VISUALS 

Like the default colormap, there’s also a default visual. 
Typically, this isaPseudoColor visual, since most X appli¬ 
cations are coded to assume a Pseudocolor visual. To get 
the default visual, call the Defaul tVi sual macro: 

Visual* Defaul tVisual( 

Display* display, 
int screenNumber) 

To find the visuals available on your display, you can 
call XMatchVi sual Info to find a visual that matches a 
specific type of visual, such as Di rectCol o r , and a pre¬ 
ferred depth (number of color planes) that you pass in. If 
you are not sure which type of visual you want to use or 
its depth (perhaps you want to find the visual with the 
greatest depth, for example), then you can call XGetVi - 
sual Info to get a list of visuals to choose from. Both oi 
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these functions provide ((Visual Info structures, from 

which you can get the Visual pointer you need for the 
X routines. 

The tricky part is that when you create a window, it 
must be associated with a visual. You can then associate 
anv number of colormaps with a window, but each of 
these colormaps must have been created for the visual- 
t ie same visual the window is associated with If you 

don't follow these rules, the X server will generate 
BadMatch errors. 

Because of this, it's generally a good idea to use the 

"™ e T SUa J, aC ™ SS a " the widows your application cre¬ 
ates^ Now, this becomes more complicated when you 

wor wit X toolkits, such as Motif. Motif tries to hide 
he creation of actual windows. In most cases, each Mo- 
widget creates a window on the display (windows in 
are relatively cheap resources). Motif (actually the 

windn ymS ? T °° lkit ImrinsiCS libra ^ «eate. these 
w ndows when you call XtReal izeWidget. which is 

event lo^ ^ bef0re < Urapin S in '° ‘he 

Furthermore, all Motif widgets have foreground back 
ground, and borderColor resources, all of which refer 
o color cells. These color cells must be valid cells for 
the colormap associated with the window, which in turn 

“ Creat6d ,he ViSUal aSS ° Ciated ^ ‘he 

In practical terms, you should set the following re- 

hemp-l vel Ihell ,0P ' leV b (WidgetS benea ‘h 

oe top-level shell can inherit the proper values): 

' window WhiCh h °' dS the ViSUa ' y ° U WMt “> use for the 

• colornwp. which must be a colormap created under the 

* Sies) !f h !h h e matCh * he d6pth (number of oolor 

the colormap, and be a valid depth sun 

ported by the visual P P ' 

S'iirKsr*-'■—*—i 

borderColor or borderPixmap, which follow the same 
rules as listed previously 

’ mUSt be a Valld color cel1 ^ de- 

scribed previously 

~. d ! "X r : s,r ««»■ '■» 

• Try to use the same visual throughout vour application 
This ehmmates a whole series of BadMatch errors 

match up ’ C ° l0rmapS ' and co]or oells don't 


Where possible, use the same colormap throughout the 
application. High-end imaging applications won’t be 
able to do this, of course. If you cannot use the same 
colormap, then try to use different colormaps only for 
special image-processing or other high-color-usage win¬ 
dows. For the rest of the application, use the same col¬ 
ormap. This often works well with a Motif drawing area 

widget tor displaying an image or other color-intensive 
rendering. 

Always make sure all color cells used in a window 
come from a colormap associated with that window. 

With the rules associated with visuals, colormaps, and 
color cells, making use of X color capabilities can seem a 

voTan 8 l taS , k ' bUt if y0U Start Sma “ and « radual] y build up 
\oui application, it will turn out fine, 
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sored by Richard Bloch and Sprint, and donates 
are never ever solicited. Our volunteers don't Jve 

medical advice — fhev talk frn.m ^ i ” 
enr^ l *• y a k from P ers °nal experi- 

expeni 7 CQnCer ' Their “''^en-there'' 

experience might save your life. 

Cal1 now for help, comfort and hope. 


1 ^ 00 - 433-0464 
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Spotlight 


How to get a better high 
tech job in 3 easy steps: 


1. Go to dice.com 

2. Go to dice.com 

3. Go to dice.com 



Bdlee.com 

High tech jobs online 



110,000 high tech jobs, including your next one. 


Ji;AN EARTHWEB SERVICE 


Select Ho. 117 atwww.pertormancecomputing.com/tyi/ 


5 ** Sp^ 



Your head will spin, 
too, once you see the 
great deals you get on 
Sun and HP equipment 
at Security Computer 
Sales. Call today to 
buy, sell or trade Sun 
and HP equipment 
with Security! 


1 • * 


Select No. 174 at www.pertormancecomputing.com/lyi/ 
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Burning Your Operating Systems at Both Ends? 

VMU ■■■■•0 . r t __»u n |u„«o Vnu mav P\/Pn hfi If 


H 


seeking process 


DCCIMliy jjiuuuoo. IIMIY onrl 

patibility. 


tinent vendor information. 


h 


Visit www.unixintegration.com today! 


\ 


WINDOWS NT 


SYSTEMS 


lunixintegrationjcgm) 




c O M P U T I N G 


r 





















Spotlight 



Version five of lhe most powerful 
and mature UNIX print 
management software is now 
available. If you haven't tried it 
yet, NOW MAY BE THE TIME! 
Thousands of EasySpooIer 
customers can t be wrong. 


214 / 522-2324 

www.easyspooler.com 


sleet No. 103 at www.performancecomputing.com/fyi/ 


UNIX Pros Shop Here! 

SUN. HP. IBM. SCO 

LIST 

OURS 

Cheyenne AroServWOpen Becfcip {SCO=$550) 

1995 

1240 

VSCFAXGoW Fax Server. 5 WinCI«nt(SCO=S996) 

2695 

2225 

Term CommJFita Transfer^ SCO=$390) 

695 

595 

Legato Nehrorket Backup S/W(SCO=S 1 275} 

2500 

2050 

DoubteVtSion Remote Supp.S/W(SCO=S330). 

895 

730 

WordPerfect 8,01 si user CD 

495 

395 

FmeLine Message Manager E-MailfAppte 25 mailbox 

800 

710 

FrameMaker 1-user Floating License (no SCO} 

2595 

2285 

Umptex II Plus 20-user 

5500 

4895 

InfbrmixOri-LineDynamcServerl-userfmin.lO) 

1500 

CaH 

Informix On-Line Workgroup Server 1 -user(min 5) 

295 

Call 

Seagate Cheetah 18 2GB U2-SCS1 External 

1495 

1260 

Yamaha CO-RW recorder Ext. 2x/4V6x 

550 

415 

HP Surestore 2 >! GB 4mm DAT Tape Drive External 

1499 

1185 

HP SureStore 70GB DLTTape Drive External 

7188 

6160 

HPProCuiveHub 10/100BT24 ports w/SNMP 

1199 

1020 

PC to UNIX Connectivity 



Hummingbi rd eXceed PC X- Server NT/95 

545 

399 

Hummingbird Maestro NFS Server WIN NT 

599 

420 

Facet WIN emul, (ile/prinl/modem share 10-user 

1600 

1350 

ICE TCP.Pro (DOS/WIN -> UNIX. 10 PC’s) 

895 

695 

Tiny Term Plus w! TCP 5-user pack 

495 

375 

Complete xS6 Systems (HP NetServers • UNIX, LINUX, NT} 

i Plus 1000's of other products not listed here! 

Other Platforms: Solans x86. UnixWare, Win NT, Linux, DEC. DG, SGI 

| Open Systems 


Win NT A networking product* ' —— 

4*5 Whlioey Road, Suite BB Mihwih N J 0 74 30 

1 - 800 - 445-9292 

Search and order online at 

www.osexpress.com 

E-Mail us at: movisAamex DISCV. Tel: 201-847-8880 

nm COO.4teiTB.rrw Fax, 201-847-BB99 


Select No. Ill at www.performancecomputing.com/fyi/ 



wireless text-messaging software 
for Unix & NT 




Send messages from: 

- the command line 

- the user interface 

- your intranet 

- e-mail 

- other applications 


Starting at 
only $199 


The Hyde Company 
Duluth, Georgia 
soatch@hvdeco.com 


Spatch sends full text 
pagers and phones 


-messages to 


770-495-0718 

www.spatch.com 


Select No. 177 at www.performancecomputing.com/tyi/ 


Ride the 111 1 1 d Surf at 
jujuj. partnersdata.com 


S u r f R A I D 

partners 

Data Syatam*, Inc, 

8 0 0.S 5 0.3 0 0 5 


No. 141 at www.performancecomputing.com/fyi/ 



Get in Touch 
with Trident. 


TOUCH SCREEN TECHNOLOGY EXCELS AT 

Simplifying computer input 
Saving space 

Supporting fast computer operations 
Reducing maintenance costs and down time 


AND NOW, YOU CAN HAVE TOUCH WITHOUT 
MODIFYING YOUR EXISTING APPLICATIONS. 
TRIDENTS TOUCH SOLUTIONS INCLUDE 

Touch-configured monitors, X terminals, 
and Netstations 

Touch screen integration with your monitors 
Touch screen hardware and driver software 
All major touch technologies 

Rack mounting or ruggedized NEMA 
enclosures and kiosks with touch 

Touch application software 
development services 

TRIDENTS TOUCH SOLUTIONS WORK WITH 
UNIX Workstations Netstations 

DOS & Windows UNIX PC's 

X Terminals Macintosh 

Trident puts you in touch.™ 



TRIDENT SYSTEMS INC. 

TEL 703.273.1012 
FAX 703.273.3763 

email: touch@tridsys.com 
url: http://www.tndsys.com/cpg 


Select No. 114 at www.pBrformancecomputing.com/tyi/ 



Copies of product reviews, articles, 
or columns are available through 
our reprints department. If your 
company was mentioned in 
Performance Computing , 
you need to make sure that the 
right people see it! 

Order Your Reprints Through 

Andrea Ramiza at 
(AtSJ 9DS-B531 


performance! 

He 6 M P u T I N G 
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Spotlight 




I lDo You Have Problems 
With UNIX Or NT Printing? 

< Save time and money by controlling 
print management operations! 

7 



Lets You: 


PRINTS: VIEW MANAGEMENT 


Intuitively control, manage & view printers & jobs 
(with browser, X-GUI, or command line interface) 
Restart print jobs at any page 
Re-direct jobs to other printers 
View jobs before or without printing 
Wait to purge files from queue after printing 
Print page ranges or even a single page 
i Integrate with ERP applications (SAP, Oracle, etc.) 
i Intelligent Report Distribution 
i Tracks printer usage for charge backs 
s Share Windows and UNIX printers using WinPrint 
Associate jobs with specific forms 


Free trial version on the web! 

www.plustechnologies.com 



Sales/Support: Toll Fuff. (877) 899-PLUS 
rtcHnoiootes International: (513) 746-8118 

A Dnam of Digital Contrail 


Select No. 121 atwww.performancecomputing.com/tyi/ 



SECURITY COMPUTER SALES 

Phone: 851.853.5200 FAX: 651.653.4300 
E-Mail: Sales'Securitycomputer .com 
2340 County Road J • White Bear Lake, MN • 55110 


Customer Goes Ape 
Over Great Deals 

YouTl go ape, too, once you see the great deals you get on 
equipment at Security' Computer Sales. Whether you re 
buying, selling or trading Sun and HP equipment, go with 
Security! We don t monkey around. Call us today and see 
for yourself. 


Select No. 174 at www.per1ormancecomputing.com/1yi/ 



Many other configurations available. Please visit our website for more information. 

Custom configurations • RAID Servers • Internet Servers • OS of your Choice 


System So/ut/ons, me 


1 -877-7Telenet www.tesys.com 

2480 Kruse Drive, San Jose. CA 95131 • TEL (408) 383-0334 • FAX (408) 383-0335 

Select No. 176 at www.performancecomputing.com/1yi/ 


We are continuously working 

of your DATACENTRE. 

the NET ECONOMY. 


Telenet offers state-of-the-art, cutting edge; internet 
servers (Intel x86 and Sun Sparc), RAID solutions and 
Multiboot-Workstation products at very competitive prices 


CompactRack Server 

2.5U based configurations 


SlimRack Server 

21) based configurations 
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.RFORMANCE 

COM P U T I N 


SUBSCRIBE ONLINE @ 
http://www.performance-computing.com 







r : : . 

_ 


1 W$ 




_ 


Note: This card may also be used to: 1 . Renew your subscription 
2. Change your address For change of address, OLD ADDRESS 
MUST BE SHOWN. Attach label from recent issue or write old 
address, and prgyjd& Minformation requested on this card 

_ 


? No ES! 1 Wam t0 receive/continue t0 receive Performance Computing magazine FREE! 


Signatur e X 

[required) 

Name 


Date 


Company 


Title 


Division/Dept 


Mailing Address 


City 


State 


Phone f 




) 


Fax f 




Email 


We respect the privacy of your email address Please indicate those parties you DO NOT wish to contact vou via email 

ormance Computing Magaane J Othar Miller Freeman, Inc. products and ssvices □ Relevant outside business organ,zetions and vendors that may be of interest to you. 


IMPORTANT: ALL questions must be answered to start subscription. 


Are you involved in specifying, recommending, purchasing and/or 
approving computer systems, software, and/or services for use within a 
data center environment? [Data center is defined as any location where high 

performance computer systems are managed for access by corporate and/or 
Internet users) 

01 □ VES 02 □ No 

* Which of the following BEST describes your job title? 

(Check ONE only) 

IS/Computer Systems Operation 

o 1 □ Management: VP IS, Director/Manager IS. Director/Manager or Systems 
and/or Network Administration. Manager/Director of Operations Data 
^ enter Onager, Director/Manager of Applications Development/programminq 
U2 _j Supervisory: Supervisor Equipment/Analysis, Chief/Lead/Senior project 
i; ea ( p e ^ Semor Sys,ems Analyst. Senior Systems/Network Administrator 
03 U Start: Systems Analyst, Software Engineer. System/Network Administrator, 
Specialist, Software Developer, Technical Staff 

Corporate Management 

04 □ Genera I/Corporate: President/Ow r ner/Director/Chairman/Partner, Vice 
Presrdent/GeneraJ Manager 

05 □ Financial/Administrative Comptroller/Treasurer, VP Finance. Chief 
Accountant/CFO VP Operations, Director or Manager of Purchasing 

Consultant 

06 G Consultant to IT Organization 

10 □ Other (please specify]__ 

Which of the following job functions are you involved with* 

(Check ALL that apply) 

01 FI Systems Management/Administration 
02 C Network Management/Administration 
03 □ Internet/Intranet Management/Administration 
^ D Telecommunications Management 
3 Database Management/Administration 
06 □ Applications Development/Integration 

'9 3 Other [please specify) _ 

20 CII None of the above 


-J Which of the following BEST describes your organization’s primary 
business activity? (Check ONE only) 


01 □ Manufacturing/Production 
[non-computer) 

02 □ Government 
03 □ Educational 
04 D Finance 

05 C Trade/Wholesale/Retail 
06 □ ISP [Internet Service Provider) 
07 3 Communication Service 
Provider/Telecom 
08 Medical and legal services 
09 □ Transportation services 
10 □ Utilities 


11 □ Agriculture/Construction/Mining 

12 _i Computer Data Processing Services 

13 G Media/Ad vert is ing/Web 

14 □ VAR (value added reseller of 

hardware and/or software] 

15 G (SV (independent software vendors] 

16 _ , Manufacturer of computer systems 

or related hardware 
1/ G Systems/Network Integration 
I S G Independent Consulting Firm 
30 lG Other (please specify) 


8 


Which of the following products 
(Check ALL that apply) 

01 □ Operating Systems 

□ Midrange Computers 
3 Workstations 

□ Personal Computers 

□ Network Computers 

□ Database/File Servers 

□ Applications Servers 
3 Internet/Intranet Servers 

□ Terminal Servers 

□ Mass Storage Systems 
3 RAID Storage 

□ Tape Libraries/ Drives 
3 Backup Software 


do you specify, select, or approve? 


02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 


14 □ 

15 □ 

16 □ 
17 □ 
10 □ 

19 □ 

20 □ 
21 □ 
22 □ 

23 □ 

24 □ 

25 □ 

26 3 
40 


Hard Disks/Solid State Disks 

Bridges/Routers/Switches/Hubs 

Printers 

UPS 

Software Development Tools 
Web Development Tools 
Java Tools 

Systems Management Software 
Network Management Software 
Security/Firewalls 
Connectivity Software 
Consulting Services 
Training Services 
i_i None of the above 


What is the annual expenditure (or safes if you are a reseller) for 
computer products and services within your organization 9 

01 3 Over $10 Million 
02 C $5 Million - $ 9.9 Million 
03 □ SI Million- $4.9 Million 
04 □ $500,001 - $999,999 
05 □ $100,001 - $500,000 
06 □ 550,001 - $100,000 
07 □ Less than $50,000 

What is the annual expenditure (or sales) for computer products and 
servrces that you personally select, approve, or influence? 
(CheckONE only) 

01 3 Over $10 Million 
02 □ $5 Million - $9.9 Million 
03 □ $1 Million- $4.9 Million 
04 □ $500,001 - $999,999 
05 3 $100,001 - $500,000 
06 □ $50,001 - $100,000 
07 □ Less than $50,000 

What is the total number of servers and clients installed in the entire 
enterpnse within which you work and/or consult for 9 
(Check ONE only) 

?1 n ° r m0rB 05 □ 100 - 439 

02 O 5,000 - 9.999 06 C,0-99 

03 □,000 - 4.999 07 □ Less than 10 

04 3 500 - 999 

Your organization uses/resells/develops products running on the 
following operating systems: (Check ALL that apply) 9 

01 Daix 

02 □ Digital Unix 
03 □ HP/UX 
04 3 Solans 
05 3SGI/IRIX 
06 DSCO UNIX 


07 □ Linux 
08 3 OS/400 
09 □ MVS 

10 □ Windows 3.X/95 

11 Windows NT 

12 3 Windows 2000/Server 


13 3 Windows 2000/Datacenter 

14 □ OS/2 

15 3 NetWare 

16 □ Mac OS 

17 U DOS 

18 3 VMS 

30 .J Other [please specify) 


Fax both sides to 847-647-5972 


continued on back 
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What operating system platforms do you personally use/manage/or resell 
now or plan to within the next 12 months? (Check ALL that apply) 

01 □ UNIX 

02 □ Windows NT/2000 
03 □ MVS 
04 □ VMS 
05 □ OS/4DO 
06 □ Linux 


30 Q Other (please specify). 


What is the total storage capacity of the data center(s), in gigabytes, you 

work within and/or manage? 

(Check ONE only) 

01 □ 50.000 or more 

05 □ 500 - 999 

02 □ 10,000 - 49.999 

06 □ 100 - 499 

03 □ 5.000 - 9,999 

07 □ 10-99 

04 □ 1,000 - 4,999 

08 □ Less than 10 

What is the average total storage capacity per server. In gigabytes, of 
the data center(s) you work within and/or manage? 

01 □ 10.000 or more 

05 □ 100 - 499 

02 □ 5.000 - 9.999 

06 □ 10 - 99 

03 □ 1.000 - 4,999 

04 □ 500 - 999 

07 □ Less than 10 




What is the average total universe of users accessing your data center(s) 
daily? 

01 □ Over 1 Million 05 □ 10.000 - 49,999 

02 □ 500,000 - 1 Million 06 □ 1.000 - 9,999 

03 □ 100.000 - 499,999 07 □ Less than 1.000 

04 □ 50,000 - 99,999 

What is the highest level of the enterprise for which you are involved in 
recommending, specifying, or approving purchases of hardware, software, 
and/or services? (Check ONE only) 


i 


01 □ More than one company 
02 □ Entire company 
03 □ Multiple divisions or sites 
04 □ Multiple departments 


05 □ Single department 
06 □ Yourself only 

20 C Other (please specify) 


15 Which of the following enterprise software products are installed within 
your organization or do you resell? CCheck AIL that apply) 


01 □ Oracle 
02 □ Sybase 
03 □ Informix 
04 □ IBM DB2 
05 □ MS SQL Server 
f]R PI SNA Server 


07 □ CA Unicenter 
08 □ HP Open view 
09 □ Tivoli 
10 □ SMS Server 
1 ] □ Internet Information Server 
3D HI Other folease specify! _ 


Publisher reserves the right to determine qualification for free subscriptions. 
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Subscribe Today 


SAVE OVER 40% NOW! 


-OeP‘h 

Op«J» te 


2000 Brings 

Significant Refinements to the 
COHI+) Programming Model 


]^±icmsoft Systems Journal is the leading source of in-depth 
technical information for developers taking advantage of the 
Windows family of operating systems. 

"^/ritten by industry authorities and edited fot technical 
accuracy by programmers at Microsoft, MSJ is the only 
publication on Windows-based development with this unique 
access to the designers of today’s hottest technologies. 



YES! Start my subscription to 
MICROSOFT SYSTEMS JOURNAL for only 
S34.95! I get a full year's worth—12 issues 
in all-over 40% off the cover price! 

That's a savings of almost $25! 


Call Today: 
00-666-1084 


Or FAX: 
303-661-1885 

Or Mail to: 


Microsoft Systems Journal 




□ 


NAME 



COMPANY 



STREET ADDRESS 




CITY/STATE/ZIP 


5HP8 


Boulder, CO 80322-6621 



www.microsoft.com/msj 



EMAIL ADDRESS (REQUIRED) 









































































STORAGE 

ATL Products 

ATL Products introduced 
three Fibre Channel solu¬ 
tions as part of the com¬ 
pany’s Network Storage 
Systems strategy for Storage 
Area Network (SAN) con¬ 
nectivity. The first of ATL’s 
Fibre Channel solutions is 
an embedded Fibre Channel 
interface option that is fac- 


the field, ATL’s second Prism-based 
solution consists of a Fibre Channel 
bridge field-upgrade kit that con¬ 
verts the SCSI-based library into a 
SAN-enabled library. For those who 
currently use or are planning to use 
non-Prism-based ATL autoloaders 
and libraries, ATL features a Cross¬ 
roads 4200 external Fibre Channel 
bridge. This solution lets all ATL 
SCSI-based libraries be connected to 
Fibre Channel SANs. 

The P1000 and P3000 Series em¬ 
bedded solutions are designed to 
connect to Fibre Channel loop or 
switched-fabric topologies. They 
support standard multimode (short 
wave) optical-fiber cabling, and pro¬ 
vide cable lengths up to 500m be¬ 
tween the library and host computer 
(or a hub or switch). When de- 

http://www.performance<omputing. com 



ATL's P3000 


ployed with Fibre Channel, the 
P1000 and P3000 will connect di¬ 
rectly to a SAN to back up multiple 
servers simultaneously. 

The kit is designed to be field- 
installed within the P1000 or P3000 
library and can connect these libraries 
to a Fibre Channel network via multi- 
mode optical cabling. 

For ATL legacy libraries, the 
Crossroads 4200 Fibre Channel 
bridge connects two differential 
SCSI buses to one Fibre Channel 
connection using multimode optical 
cabling. 

The P1000 Series is designed for 
departmental and midrange storage 
requirements, featuring up to four 
DLTtape drives and 30 cartridges for 
72GB/hour performance and 1.05TB 
of storage capacity. The P1000 also 


features hot-swappable drives and 
user-replaceable components. 

The P3000 Series is a DLTtape li¬ 
brary with a high-availability (HA) 
design similar to HA servers and 
RAID systems. Targeted for enter¬ 
prise-class applications, the P3000 
features up to 16 DLTtape drives and 
326 cartridges for 288GB/hour 
performance and 11.4TB of storage 
capacity. Its HA design features sin¬ 
gle-connector hot-swappable DLT¬ 
tape drives, power supplies, and 
fans, as well as redundant power 
supplies, fans, and AC sources. The 
hot-swappable components allow for 
non-disruptive maintenance, while 
the redundant AC components allow 
online replacement and continual 
uptime if a single component fails. 

Contact ATL Products, 2801 
Kelvin Ave., Irvine, CA 92614-5872. 
Tel.: 949-856-7800, fax: 949-774- 
6900, e-mail: atlinfo@atlp.com, 

Web: http://www.atlp.com. 

FYI No. 152 

MTI Technology Corp. 

MTI Technology Corp. released 
the NorthStar series, a line of prod¬ 
ucts that combine Fibre Channel 
switched-fabric technology, high- 
availability (HA) information ser¬ 
vers, and integrated management 
services. 

The NorthStar system is a fault- 
resilient, scalable storage system in¬ 
corporating MTI's HA Gladiator 6700 
RAID technology that lets users ex¬ 
pand storage to 3TB of data. The sys¬ 
tem offers multiple concurrent host 
support for applications that require 
high bandwidth and transfer rates, 
such as large enterprise data ware¬ 
housing, data mining, Internet/ 
intranet/extranet applications, and 
online transaction processing (OLTP) 
environments. 

NorthStar includes MTI’s Data- 
Assure technology, which protects 
host/array data integrity, and Write- 
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tory-installed for new purchases of the P1000 Series and 
P3000 Series libraries, which are based on the company's 
Prism Library Architecture. For systems already deployed in 
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Guard, an MTI process that ensures 
writes in progress are completed in 
the event of a power interruption. 
NorthStar also features a built-in 
management processor that provides 
a GUI-based storage-management fa¬ 
cility. This feature enables centralized 
administration of all aspects of stor¬ 
age configuration, fault notification, 
and performance monitoring of one or 
more MTI storage servers from any¬ 
where on the network, anywhere in 
the world. 

The NorthStar series is supported 
by A1X, HP-UX, IBM, IRIX, NetWare, 

NT, and Solaris. The system allows 
capacity scalability with disk expan¬ 
sion to 3TB in a single cabinet. 

Entry-level system pricing starts at 
$129,000 and ranges to $400,000 for a 
fully configured system. 

Contact MTI Technology Corp., 

4905 E. La Palma Ave., Anaheim, CA 
92807. Tel.: 714-970-0300 or 800-999- 
9MTI, fax: 714-693-2256, e-mail: 
info@mti.com , Web: http://wiuw.mti 
.com. 

FYI No. 155 

Logic Storage Systems Inc. 

The MetaStor Storage Solutions 
Division of LSI Logic Storage Systems 
Inc. announced support of 50GB 
7,200-rpm disk drives for its MetaStor 
line of scalable storage systems. The 
50GB drives can hold STB in a 72- 
inch cabinet, and are SCSI and Fibre 
Channel compatible. The drives ex¬ 
tend system flexibility by enabling a 
capacity of up to STB in a single 72- 
inch cabinet. 

The 50GB drive costs $3,995. The 
9GB 10,000-rpm and 18GB 10,000-rpm 
drives list for $1,395 and $2,750, 
respectively. 

Contact MetaStor, 1551 McCarthy 
Blvd., Milpitas, CA 95035. Tel.: 888- 
METASTOR, e-mail: info@metastor 
.com, Web: http://www.metastor 
.com. 

FYI NO. 192 

Solid Data Systems Inc. 

Solid Data Systems Inc. intro¬ 
duced Excellerator 800 FC, a solid 
state storage system utilizing a Fibre 




Channel interface for host connec¬ 
tion. The system supports UNIX and 
Windows NT environments, and lets 
storage area networks reach their 
maximum performance by providing 
high-speed storage that can be allo¬ 
cated to the applications that have 
the most pressing performance 
requirements. 



SDS's Excellerator 800 PC 


Excellerator 800 FC lets cus¬ 
tomers improve I/O-intensive app¬ 
lications such as e-commerce, 

Internet, e-mail and news, trading, 
and customer care. The system 
incorporates a lOOMB/sec Fibre 
Channel host connection that sup¬ 
ports the connectivity, bandwidth, 
and cable-length distances required 
for server clusters and Fibre Chan¬ 
nel Arbitrated Loop (FC-AL) config¬ 
urations. The system also supports 
SAN hub and switched fabric 
configurations. 

Solid Data’s Excellerator 800 FC is 
a self-contained storage system utiliz¬ 
ing DRAM architecture to increase the 
performance of I/O-intensive applica¬ 
tions running in online, real-time 
environments. 

Excellerator 800 FC supports capac¬ 
ities up to 5.4GB. In addition, Exceller¬ 
ator 800 FC offers a dual-port option 
to enable high-availability failover in 
mission-critical environments. 

The Excellerator 800 FC is priced 
at $27,225 for a 536MB system and 
$80,550 for a 5.4GB configuration. 

Contact Solid Data Systems Inc., 
2945 Oakmead Village Ct., Santa 
Clara, CA 95051. Tel.: 408-727-5497, 
fax: 408-727-5496, Web: http://www 
.soliddata.com. 

FYI No. 191 


NETWORKING 

Allied Telesyn Inti. 

Allied Telesyn Inti, released a line 
of 100Mbps long-haul media con¬ 
verters, the rackmountable AT- 
MC103LH and AT-MC104LH, that 
make copper to fiber or multimode 
fiber to single-mode fiber connec¬ 
tions across distances of up to 
40km. 

The AT-MC103LH media con¬ 
verter converts 100Base-TX to 
100Base-FX for single-mode fiber 
with an SC connector; the AT- 
MC104LH converts 100Base-FX for 
multimode fiber with an SC connec¬ 
tor to 100Base-FX single-mode with 
an SC connector; in each case ex¬ 
tending distance limits to 40km. 

Both media converters have Al¬ 
lied Telesyn’s MissingLink feature, 
and a fiber test switch for link 
checks. The converters also have a 
user-selectable switch for half- or 
full-duplex that lets them integrate 
Fast Ethernet switches and hubs 
into the same network. Each media 
converter unit is equipped with di¬ 
agnostic LEDs, and both the AT- 
MC103LH and AT-MC104LH can be 
used in a standalone or rackmount 
environment. 

The AT-MCI03LH and AT-MC104LH 
are priced at $1,010 and $1,106, re¬ 
spectively, carry a lifetime warranty, 
and come with free, unlimited techni* 
cal support. 

Contact Allied Telesyn Inti., 

19015 N. Creek Pkwy., Suite 200, 
Bothell, WA 98011. Tel.: 425-487- 
8880 or 800-424-4284, fax: 425-489- 
9191, Web: http://www.alliedtelesyn 
.com. 

FYI No. 144 

SOFTWARE MANAGEMENT 

NasTel Technologies 

NasTel Technologies began shipping 
the latest release of AutoPilot/ORB, a 
middleware management solution de¬ 
signed to provide a unified application 
view of multiple underlying middle¬ 
ware systems from a centralized point. 
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With AutoPilot/ORB, users collect 
information about Iona’s Object Re¬ 
quest Broker (ORB) and publish it 
back to managers so appropriate ac¬ 
tions can be taken. AutoPilot lets 
managers automate procedures and 
monitoring conditions based on their 
specific business requirements. It 
eliminates the need to write auto¬ 
mation procedures and scripts. Auto¬ 
Pilot/ORB lets users monitor, 
manage, and administer Iona s ORB 
in conjunction with other related 
components within, and provides a 
single point of control for COR BA. As 
a result, there is a coherent and inte¬ 
grated approach to the management 
of multiple middleware technologies 
within an enterprise. 

AutoPilot/ORB is platform inde¬ 
pendent. Pricing for AutoPilot/ORB 

starts at $20,000. 

Contact NasTel Technologies Inc., 

200 Old Country Rd., Mineola, NY 
11501. Tel: 516-294-6033, Web: http:// 
www.nastel.com. 

FYl No. 197 

SERVERS 

Compaq Computer Corp. 

Compaq Computer Corp. is ship¬ 
ping bundles of Compaq ProLiant 
Cluster servers, coupled with 
StorageWorks RAID Array 4000 and 
8000 storage subsystems, and cluster 
software kits. 

The bundles are sized for work¬ 
groups, departments, and business- 
critical enterprise environments. 
Factory-configured and tested by 
Compaq Custom Systems, the bun¬ 
dles are designed to work with many 
applications including Microsoft Ex¬ 
change, Lotus Notes, and file and 
print services for customers. 

The pre-packaged bundles in¬ 
clude two dual-processor ProLiant 
1850R servers, each with a 450MHz 
CPU and 128MB RAM, and the Stor¬ 
ageWorks RAID Array 4000 with 
50GB of hot-plug storage. These 
support Windows NT or Novell Net 
Ware and are priced at $49,995 to 
$219,995. 



Compoq Computer Corp.'s ProLiant Cluster Server 

Contact Compaq Computer Corp., 
P.O. Box 692000, Houston, TX 
77269-2000. Tel.: 281-370-0670, fax: 
281-514-1740, Web: http://www 
.compaq.com. 

FYl No. 194 

SOFTWARE CONNECTIVITY 

Wall Data Inc. 

Wall Data Inc. announced the 
availability of RUMBA 2000, Web- 
to-Host version 3.0. RUMBA 2000, 
Web-to-Host can be installed on most 
Web servers and offers enterprise or¬ 
ganizations the capability of hands¬ 
free deployment to clients requiring 
immediate host access. 

Business users are able to work 
with information residing on IBM 
Mainframe, IBM AS/400, Hewlett- 
Packard, UNIX, and DEC VAX sys¬ 
tems. For system managers, the 
product provides streamlined adminis 
tration and deploys within minutes in 
any Web-enabled environment. 

The latest version of RUMBA 
2000, Web-to-Host includes a drag- 
and-drop browser-based FTP client, 
as well as support for nearly all in¬ 


dustry-standard application program 
interfaces (APIs). Organizations can 
give users browser-based access to 
existing 16-bit or 32-bit HLLAPI- 
based applications without re-coding. 

RUMBA 2000, Web-to-Host offers 
scalable deployment options to 
match an organization’s network re¬ 
quirements. The options include two 
sizes of ActiveX controls (3MB or 
300KB) as well as one size of Java- 
Bean (350KB). For custom applica¬ 
tion development, the product 
provides ActiveX and JavaBeans 
development architectures, and 
centralized software deployment. 
RUMBA 2000, Web-to-Host also pro¬ 
vides a common user interface for 
all host types, reducing user training 
requirements and simplifying IT 
administration. 

English versions of RUMBA 2000, 
Web-to-Host, v. 3.0 cost $150 per seat. 
Site licensing and volume discounts 
are also available. 

Contact Wall Data Inc., 11332 
N.E. 122nd Wy., Kirkland, WA 
98034-6931. Tel.: 425-814-9255 or 
800-755-9255, Web: http://www 
. walldata.com. 

FYl No. 198 

SECURITY 

Freshwater Software 

Freshwater Software released 
SiteScope 4.5 performance-monitoring 
software that can monitor and verify 
encrypted financial transactions. 

SiteScope 4.5 features include 
a URL Transaction Wizard that helps 
system administrators create 
e-commerce transaction monitors. 
Version 4.5 also supports remote 
monitoring of additional UNIX plat¬ 
forms, including HP-UX and Linux, 
and multiple login accounts that let 
system administrators define differ¬ 
ent access permissions for different 
groups (both internal and external). 

The URL transaction monitor ver 
ifies Web application performance, 
ensuring that back-end databases 
are executing properly. Administra¬ 
tors can access SiteScope over the 
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Internet and correct errors remotely 
via its HTML interface. SiteScope 
can manage heterogeneous NT/ 
UNIX environments from one cen¬ 
tral console. 

SiteScope runs on IRIX, Solaris, 
and NT. 

Licenses begin at $495 for NT and 
$1,295 for UNIX. Volume discounts, 
data-center licenses, and educational 
pricing are available. 

Contact Freshwater Software Inc., 
1965 North 57th Ct. Suite 204, Boul¬ 
der, CO 80301. Tel.: 303-443-2266, fax: 
303-545-9533, e-mail: info@freshtech 
•com, Web: http://www.freshtech.com. 

FYI No. 194 

VeriSign Inc. 

VeriSign Inc. released Go Se- 
curelSM for Web Applications, 
a fast-track approach for enterprises 
deploying secure business-to- 
business and business-to-consumer 
e-commerce applications. The prod¬ 
uct lets you incorporate digital 
certificates without requiring propri¬ 
etary client software or hardware. 

Several components, including 
automation of certificate acquisition, 
user authentication, and password 
replacement for access control, re¬ 
duce the time necessary to set up 
and deploy these applications as 
well as simplify end users’ acquisi¬ 
tion and use of certificates within 
the application. 

VeriSign’s Go Secure! for Web 
Applications service includes a Per¬ 
sonal Trust Agent which lets users 
acquire certificates and transpar¬ 
ently use certificates within Web 
applications; a Password Migration 
service which allows for automatic 
replacement of passwords for digital 
certificates in a highly scalable ser- 
^ ice, and Administrative Access 
Control components which help cre¬ 
ate and set up secure Web applica¬ 
tions through canned, preconfigured 
Web front-end pages. 

Go Secure! for Web Applications is 
included at no charge with bundled 
OnSite configurations. 

Contact VeriSign Inc. 1350 
Charleston Rd., Mountain View, CA 


94043. Tel.: 650-961-7500, fax: 650- 
961-7300, Web; h.ttp://www.verisign 
.com. 

FYI No. 193 

SYSTEMS MANAGEMENT 

Datametrics Systems Corp. 

Datametrics Systems Corp. an¬ 
nounced the release of Viewpoint 
performance data collector for HP-UX 
11 systems. This release adds support 
for both 32-bit and 64-bit computing 
environments. 

The Viewpoint product suite lets 
system administrators, DBAs, and IT 
managers take more control of their 
system’s performance across a distrib¬ 
uted heterogeneous environment. 

Viewpoint can analyze thousands 
of data points in seconds and make 
instant correlations from a centralized 
Windows-based workstation. 

Pricing for the Viewpoint data col¬ 
lector for HP-UX starts at $4,500, de¬ 
pending on the system configuration. 

It also runs on several other platforms. 

Contact Datametrics Systems 
Corp,, 12150 E. Monument Dr. #300, 
Fairfax, VA 22033. Tel.: 888-436-6300, 
Web: http://www.datametrics.com. 

FYI No. 195 

Computer Assodates 
International Inc. 

Computer Associates International 
Inc. (CA) released ManagelT, an ap¬ 
plication-management family. Man¬ 
agelT detects anomalies in appli¬ 
cation or database behaviors before 
they reach end users and clients, 

Using the Unicenter TNG Frame¬ 
work, ManagelT Knowledge Agents 
gather data on various components 
and processes within critical appli¬ 
cations. Neugents ("neural agents” 
designed for predictive manage¬ 
ment), in turn, automatically and 
comprehensively analyze the data, 
instantly identifying patterns and 
anomalies that could lead to deterio¬ 
ration in performance or failure. As 
a result, clients can monitor applica¬ 
tion parameters to pinpoint the root 


cause of problems and automatically 
take corrective action. 



CA Associates Inti. Inc.'s Managed 


CA provides Knowledge Agents for 
Enterprise Resource Planning applica¬ 
tions, groupware, e-mail and middle¬ 
ware, as well as for underlying 
operating systems. 

Contact Computer Associates Inter¬ 
national Inc., One Computer Assodates 
Plaza, Islandia, NY 11749. Tel: 516-342- 
5224 or 800-225-5224, e-mail: info @ 
cai.com, Web: http://uMrw.cai.com. 

FYI No. 3 
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Matthew Huff 


FILE SMILE 


Q I have problems when 1 connect an 
•NT 4.0 client to an HP-UX server us¬ 
ing RAS through a null-modem cable. The 
NT client sends the keyword client and (1 


however, has limited security. I would recommend using 
Wietse’s TCP wrapper tools (; ftp://ftp.porcupine.org/pnb/ 
security/index.html). Also, the return code from rsh is 
whether the job has successfully been started, rather than 
the return code of the program. One trick is to redirect the 
output of the executable to a file, and use standard out for 
the return code: 


assume) is waiting for a response from HP- 

UX. I have tried the same procedure between two NT 4.0 
clients and it works properly. Is there any software or 
script in HP-UX that can make this connection possible? 

A. Microsoft’s KnowledgeBase article Q122318, using 
null-modem for RAS with third-party PPP Clients [http:// 
support, microsoft. com/support/kb/articles/q 1 22/ 3/18. asp /), 
details the recommended changes to modem.inf that are re¬ 
quired because of Microsoft’s assumption that null modems 
will only be used to connect two NT systems. It also docu¬ 
ments the requirement that you send $ from the client to start 
the conversation. 

Normally, I would strongly recommend using the open- 
source pppd [ftp://cs.anu.edu.au/pub/ 
software/ppp/) because of the strong docu 
mentation, debugging, and feature set. 

Unfortunately, it is not available for 
HP-UX. You might want to try iij-ppp 
(available on the ppp for HP-UX home 
page at http://www.interex.org/~borg/ 
ppp.html). 

Q. We have an NT server loaded 
with IIS and a UNIX server that has APIs 
which can be called through shell scripts. 

Both the UNIX and NT server are con¬ 
nected through TCP/IP. My query is, how 
can I call these APIs or shell sript through 
my NT server? 

A. Since the API is available from 
UNIX shell scripts, you can use 
rsh.exe from the IIS server to the 
UNIX host. You will need to add the 
NT user and machine to the UNIX 
host’s host.equiv file. The rsh protocol. 


C:\>rsh alamo -n "Is >ls.out: echo $?" 

0 

Q. How can I automatically fax documents in HP PCL5 
format from UNIX? 

A. If it were a question of faxing PostScript docu¬ 
ments, a good solution would be to use the freeware 
ghostscript, netpbm, and HylaFAX [http://wwu>. 
hylafax.org). Unfortunately, PCL doesn’t have much 
support in UNIX as an input format. However, at least 
one commercial package, Faximum [http://wurw. 
faximum.com), does. 

Q. I’m a novice at the UNIX end of an NT network. Al¬ 
though we pipe a UNIX machine folder to an NT 
server tape backup, the UNIX cron does a much 
more efficient and automatic job. I’m looking for a 
SCSI tape unit that will run on the UNIX box. 
What’s the difference between UNIX SCSI and NT 
SCSI? 

A. Most SCSI incompatibilities are related to 
different generations or features of SCSI 
technology, for example, SCSI-1 vs. SCSI-2, 
singled-ended vs. differential, and Wide vs. 
narrow, rather than NT vs. UNIX. Careful 
attention in matching the SCSI controller to 
the device prevents most problems. In 
most cases, NT SCSI devices will work 
fine on UNIX systems. In some rare 
cases, however, vendors have customized 
firmware to support special features of 
particular hardware that could cause dif¬ 
ficulties. Most SCSI tape vendors, such 
as Exabyte, HP, and Quantum have 
tape technologies that are compatible 
with NT and UNIX systems. 
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Predict The Future, 

And You Can 
Change The World. 


With NEUEENT5, 
You Can Do Both. 



Introducing software that can emulate a human brain. 

It’s true. Neugents'" think like a human — 
only faster. 

Neugents compute not in thousandths of a 
second, but millionths. Without emotion, subjectivity, 
or bias. 

Neugents can analyze, make decisions, take 
action. They can process massive amounts of chaotic 
data and instantly identify complex patterns and rela¬ 
tionships. Figuring out why things happen, and more 
importantly, predict what will happen next. 

Neugents can learn. Using a unique self-learning 
algorithm, Neugents get smarter every second, every 
hour, every day. 

The secret is Neural Network Technology. 
Computer Associates has taken this powerful technology 
and turned it into a patented application that goes far 
beyond traditional forecasting methods and rules- 
based applications. 

Neugents can tell you what your sales are going to 
be next week, next month, or next year. They can tell 
you before your next product fails — and why. And for 
enterprise management, Neugents can do everything 
from warn you before a server goes down — or tell you 
when and where your next security breach will occur. 

With virtually every aspect of your business, 
Neugents can accurately and consistently predict the 
future. 

And when you can predict the future, you can not 
only change the future, you can change the world. 

Call 1 - 877 -Neugents for more information. 


NEUEENT5: Software That Can Think.- 


©1998 Computer Associates International, Inc., islaridia, NY 


11788- 7000, All product names referenced herein are trademarks ol ttrerr respective companies. 
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